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PREFA.CE. 


TriK opjHirtunity in prc])ariu!f a fonrtli edition 

nf tlu; iManuaj. ok Pii()TO(!Rjy’irY for the press, has been 
eniliraeed for tlie piti-j>ose of making some alterations in 
the aiTangcnients’of tlie several divisions’of tlui subject, 
and of ])l.-iring iliereby each j)articular jdienomena in a 
‘Jearer vicav. fly this tJie amateur will advance tnore 
(Readily in Ids Photogi-apliic studies, and the ex];)f!rience(l* 
artist will find tb.' refi'i’cnces nioj'e (^asy to any particuhu: 
inode of manipulation which he may desire to consult. 

All the most recent imja’ovcments have been« comjnv- 
hended ; the jirocwHses ol» Pliotograidiic Ctchiiifg have been 
embi'aced •, and, it "is believed, notiiinjj: omitted wliich 

_ ^ JO m 

can serve to nia.in*aiu .the Mattering positiiai wliicli the 
'■ Manual” has secured for itself as a staifdaixf wprk on 
Photography. 

ROBERT HUBi’. 


Eo M »o N, Murrh , 85^. 




PAP.T I. 

II I S.T 0 R Y 

or 

DISCOYEEIES IN PHDTGGIUPIIY. 




ClIArTER I. 


KiVRLY TiESUAUCHES OS THE C^HEMIOAL ACTIOS OF THE SOLAIt 
H^YS. 

It is iiistnictive to ti’acc llie jjfogress* of a (tiscovoiy, from tlio 
first iiiWioixtioH ♦)f a trut^, to the jioriod of its full (ko^Iopniout, 
and its a|ipHeatioii to jawposei* of oriimuoiit or I’iility* Tlio 
progi’css of disoovory is ordinarily sloV, iiud it often ]ia))pciis fliat 
a great faot is to lie.dormaHt for yofU'S, or for ages, wliioli, 

Avlieu ov^'iitiially revived, is fovuid to render a fine iiitequ'otation 
of some of iNTature’sk liiji'mSjiioiis phcnoilnwa, and to minister to 
the 'VRints or the jiieasures ofexistenco. Of this posiBon, Plioto- 
gi'ajiliy is jieeuliiii'ly illnstiatJfiA • 

The philosf)phers of ai^tiquity a[ij«ar to have had their atten¬ 
tion exeitcd hy many’of tlig nwe stT'iking eharaetei'S of liglj^: 
y(t wo have no .Iccoiuft of their liaving ohserved any of its che¬ 
mical influenced, gltlhaigh its action on coloured hodiiw—dee]>eii- 
ing theu- colour in soj^e cases, and, discharging it in others— 
umsjjhavc been of eveiy-day occiiiTcuce. Tlie onlj' facts which 
they hare recorded are, that some ]irecions stoiu’s, pai-ticidaiiy 
the amethyst and the opal, 4ost theur •sj^irkle hy prolongcal 
exposui'e to the rays of the su,n. ' 

It has been stated—but. A doubtfuif authority—^that the jug- • 
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»lers of India Y'^cre for many agos in possession of a secret 
process, by -wbicli tliey were enaided ^ a J)rief space to copy tlio 
profile of any indiridtial by tbCrSigeucy of light. Howcv(t this 
may have been, it does not appe.ar that they know anythiiig of 
snch a process in the .present, day. 

Tlie alphemists, amidst the'inultijilicity of their processes—in 
thcii- vain search for t|ie p/(/fo,so/;7(.cr’s st(me and the drxir viiiai — 
stnmbled upon a peculiar', combination of .dlvci with cluoriue, 
which they called horn-silver—as, byi fusion, the white potvdcii' 
they obt.ainod by prcei]iit<Atiou was ^j^mvcrt(^d into a horn like 
substance. They observed that this liorfi-silver wjis blackened 
by light, .and as they taught that ‘ts ilvei- only differed from gold 
in being mercury intoiiametratc^d by the 'sulphureons principle 
of the sun’s nays,” they concluded that this change ,was the 
cominencemevt of the jiroee.sr by which their di-eams were to be 
realizfsl. Failing, howcivcr, to produce gold from hojii-.silvoi', 
the faet of its blackening was simply recorded, and no fiuther, 
investigations avore made into this remaik.able jdienomcnon. 

Petit, in 1722, noticed that solutions of nitj-ate of potash and 
muriate of ammonia ci'ystalliz(!d nioi'C readily in the light than 
they dill in daikness. ' 

The illustrious Kcheele (1777), in his excellent Traiic da 
VAh- cl dn Fan., gav<! the world the first ])hilosophiail examima- 
tion of this peculiar change in a s,alt of silver, and proved the 
dissimilar ]iowe?'S of the diffei’ent mys of ligdit in effecting this 
I’diange. lie writes, “Jt is well known that the solution of 
silver in .acid of uftre jiowial on a piece of elndk, and exjiosedto 
the beani^of the sun, grows'lilack. light ofnke sun rdlected 

from a^'ST;!lit*'w,all has the same<effect but more slowly. Heat 
without light has no eflbcfon this mixture.” Again, “Fix a 
glass prism at the avindow, and lot the I'etnicyi^d sun-beams fall 
on the floor; in this coloured light nut a paper strewed avith 
hiiuh coruva, .and you rvfll obserae tnat j.hir horn-silver groavs 
sooner bhwik in the adolet niy tlnan in any of,the othei- r.ay.s.” 

Senebier repeated the.se expef.j^uent.s, and he states that he 
found chloride of silver darkened in the violet ray in fifteen 
seconds to a shade avhich rcfpiirftd the action of the red ray for 
twenty minutes. lie also experimented on the iuflucuce of light 
in bleaching wax. 

In the PhilofiopMcal Trajisactions for 1798 will bo foimd a 
memoir by Qount Rumford, entitled, “ An Inquiry concerning 
the Chemical Properties that h.avo been attributed to Light.” In 
this paper a iiumbei^^of experiments .are bi'oiight forwai'd to prove 
that .'dl the effects pl-odiiced ujxm metallic solutions by bright 
•sunshine, can be obtained by a prolonged exposure to a tempe- 



EARLY^ BESEAEOES ON iTHE SOLAR RAYS. 


5 


rature of 210“ Falireulifit. We are now, however, in a position 
to show that the chemical effects produced by rays of dark Iicat, 
are of a very different chatacteMfi'oniihostt usually attributed to 
ligljt. Mr. Robeii HiUTup, in a communication to NicholsoTi’s 
Jouritfd Jn 1802, refuted the exjierimcnt of Count Rumford, 

showing thift several Siilt^ o:*'."’uy Y^re induced by light 

alone, and not heat. ** * 

In €801, Mt^er i^oved the cxislenpe ^)f rays a eorwsiderable 
^listance beyond th^ •visible spcctrum,*which had the pro^HU’ty of 
spee^lily blackening chloi-iYjj of silver.. These researches excited 
the attention of tlfo *;ieWiSfic world : M. Berard, Secbock, Ber- 
tliollet, and others, directed IJreir attention to the jieculiar con¬ 
dition of the diflereiil luys'in relation to their luminous and 
chemical inflnences; while Sir WillSim Herachel anil Sir ITeniy 
BngletiSd investigated the caloi’ific powera of the coloured rays, 
and wi.'in followed in these investigations by Seebcct and Wunsch. 
Dr. Wollaston pursued and publislnid an interesting series of 
e.\.]M“rinieiit.s on the decomposition effecteif by light on gum- 
guaiacum. He found that jiaper washed with a solution of this 
gum in sjurits of wine, hiul its yellow colour rapidly chaiiged to 
gie^n by the violet rays, while the i-ed rays had the jirojierty of 
restoring the yellow hue. Sir liiittiphry Davj’’ observed that 
the ])UCe-coloured oxide of lead became, when moistened, red 
by exjiosiu’c to the I'cd jay, and black when exjiosed to tlji“ violet 
ray; and that the green oxide of mcrcujy,although not changed 
by the most rcfraugibhl iays,*speedily Jjeciime led in the leaSt 
I’cfrangible. • ^ • 

]Moi;icluni ij^l Configliachi, M. Berard, and more reeently, Mrs. \ 
Somerville made .some eftrious experiments on the ]iotvei‘. of the 
\ iolet rays to induce m.ignetism in steel needles, ^rtilieck^iind 
Berzelius invesj^ated tliis involved subject: it has again and 
again engaged fhi? atteiitifiii of experimentalists ; but to the 
present ^ime it must be l#‘giu’dcd as ai* lyisettled point, whethei' ; 
magnetism can be induced ili steel by the .solar rayT» ’ 

A statement Inis been made ,by the Froncli, to the efliict that 
hr. Charles was in jiosscssiflii ‘of a process by which jiortraits 
could be obtained by»tltfe ageppy of sunlight, producing a daik 
iinpre.ssion upoi^a prepareef suifaee. This is, however, exceed¬ 
ingly doubtful^ ami, even the Abbe hloigno, in his Itvjx'Hoire, 
states, that hT. Charles never disclosed any fact connected with 
this discovery, and thai; he loft no i^vide^ce behind him of being 
i»i pdss^ssion of such a process. 

In addition to the interestijjg facts already mentioned, it will 
bo in.stnictive to add a few partioulara ®f other inquiries pur¬ 
sued about the same tipi(»‘ on vario^is phenomena connecting, 
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themselves with the solar radiations. Although these do not 
bear directly on Photography, they-stand in vciy close relation 
with it, and will serve possibly to indicate lines of research which 
have not been fully'followed out. ' ■„ 

Desniortiers'in 1801 published a pajier in Gilbert’? ylwwaiis, 
entitled, “ Eecherches sur la Ihjcolorp.tiou spontanfiC du Bleu de 
Pinsse,” 'subsequently translated into Nic'uolson’s Journal., in 
wliieh ho has raentiodofi the influences qf the 'solar r!i,ys in 
producing the change, liicknian about th6,aanio time obseryoci. 
that the two ends of the, sjiectrunn, |tcted diflerently on phos- 
pliorus; and Dr. WolListon, examinfi/g tile chemical action of 
the rays of the spectrum, anived nearly the same results as 
Bitter, lie states, “ This and other efTeeis usually attributed 
to light are not in fact owfng to any of the rays usuidly per¬ 
ceived.” ’ 

Wedgwood was certainly the fii-st 2 ».‘rson who made any 
attcmptsTSmse the^sunbeam for delineating the objects it illu¬ 
minated; it is therefore necessary that some more jiarticular 
account should lie given of his processes. In 1802, he published 
a 2>ape)’ in the Jom-nid of the Boyal Institution, under the fol¬ 
lowing title : “ivu Account of a Method of Cojiying Paintings 
u]>on GLiss, and of making I’rofiles by the Agency of Light ujion 
B itrato of Silver; with Observations by 11. Davy.” Prom this 
comniunication, the following exti-acts, cohlaiiiiug the more 
inqioi-tant,indications, arc made. 

• “ White jiaper, or wljito leather, moistened with solution of 
nitrate of silvei', uiidergoes no change when kejit in a dark idaco, 
but, on b^ing exjiosed to the-daylight, it speedily, changes.colour, 
and after passing tlu-ough dilferpnt s|iS,des of gray and brown, 
beoenies at length nearly bliwik. The altei-iitions of colour take 
jilaco more speedily in propoition as the lighten more intense. 
In the direct beam of the sun, two or three minutes are suiheieut 
to produce the full efi'ecit'," in the slyade tever-al hours are required; 
ami light transmitted through dfiferent coloured glasses acts 
upon it .with different degrees o^^ntensity. Thus, it is found 
that red rays, or the common sunbeams, iiassed through red glass, 
have very little action ujion it.; yellow-and green are more 
efucacious; but blue and violet light produce tjve most decided 
and powerful effects. 

“ When the shadow of any figure is thrown upon the prepared 
surface, the jjart couceaied l!y it remains white, smd the other 
piirts sijeedily become dark. Por copying paintings op glaw;, 
the solution should be applied on leather; and in this case it is 
more ■readily acted on than when pajier is used. After the 
tpoloiu- has been once fixed, on the lA^thpr or paper, it cannot be 



EARLY pESBAECHES ON T^E SOIMR EAffS. 


7 


removed by the aijplicatlou of water, or water and soap, and it 
is in a high degree pennauent. The copy of a painting, or the 
profile, immediately after' bein^ tals^n, yinst be kei)t in an 
obs( 5 ire place; it may, indeed, be examined in the shade, but iii* 
this cas(!,the exposure should be only for a few minutes : by the 
light of caiflles or lamps^ as coyimonly* employed, it is not 
sensibly affeeft^d. N5 attempt* tluit have been made tn pi'event 
the u?icoloru-#d. pai-te of the copy*or,pM)file from bcipg acted 
p])on by light, haY? as xet been suSoessful. They have been 
covc^-ed by a thin coatiV" of fine ,varnish, but this has not 
destroyed their siis'ecptibflfty of becoming coloured; and even 
after repeated washings, siifpcicnt of the active part of the 
saline matter will adjicre to the white jjaits of the leather or 
))a)xu' to cause them to become dai'i* when exposed to tin! rays 
t)f the sfiu. Besides tlie*iipplications of this method of copying 
that have just been mentioned, there are many (fthers; and it 
will be useful for making delineations of all such objects as are 
possessed of a texture 2 )art]y ojjaquo and j)artly transjiarent. 
rire woody fibres of leaves, and the wings of insects, may be 
[)rc!tty accurately reju’esentod by means of it; and in this ease it 
is o*i]y necessary to cause the dij-oct solar light'to ])ass tfu-ough 
them, and to receive the sliadows uj!on leather. 

“The images formed by means of a camci~a obscimi have l>een 
amnd to bo too faint to |)roduoo, in any moderjite time, ryi effect 
r]>on the nitrate of silver. To cojiy these images was the first 
object of Mr. Wedgwoeft in Ifis researches on tlie subject; aiftl 
for this purjwse he first used nitr^ite of«sUvor, which was 
menti<ined to jjira by a friend as*a substance very sensible, to 
the inlliK-nco of light; iSjit all^his numerous exj)erifltei)j;S as to 
their 2 U'imary end 2 )rovcd un.successliul. In fol/bwhig tjiest! 
2 ii-ocesses, 1 lu*^ found that the images of small objects, 2 >ro- 
duo(!d by mean^jftthc sohfl- niicrosco 2 X!, may be co 2 )ied without 
diilioulty on 2 >re 2 ijjred 2 '#|>er.^ This wi^l piubably be a useful 
ap])liciition of the method*; ftiat it may be em]doyed,#uccessfully, 
however, it is nocessixiy tliat, the 2 )a 2 ior be 2 >liiced at buj a .small 
distance from the lens. {Dcdy^ 

“ In comparing th« effects j^Toduced by light u 2 )ou mm-iate of 
silver with thos^ Jti 2 )on the nitrate, it seemed evident 

that the muriate was the mo.st susceptible, and both were more 
readily acted upon when inoist than when dry—^a fact long ago 
known. Even in the \;wilight, the* colour of the moist muriate 
•f sifvef, spread uj)on piper, slowly bhanged from'whitc to faint 
violet ; though, under simijar circumstances, no immediate 
alteration wak produced upon the nitrate.. * 

“ Nothing but a metliod.'of j)rcventing-the unshaded 2 )arts 
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the deliueations from being coloured by exposure to the day, is 
wantingf to render this ])rocess as useful as it is elegant.” 

An experiment on tha darku rays‘of Ilitter, by Dr. Young, 
included in his Bakbrian Lecture,* is a very important One. ; Dr. 
Young, after refemng to the exjieriments of Ritter and Wol¬ 
laston, goes on to say : “In cgxler to complete the comparison of 
their ju-dperties (the chemical rays) with those of visible light, 
f wiis desirous of exantining the effect of their refiection 'from a 
thin plate of air eapible of producing, the well-known rings 
cohnirs. For this piu’pose. 1 forme(J,^ai image of the rings,' by 
means of the solar niici'oscojx;, with Uw appxratus which I nav" 
descril)ed in the Journals of the I\oyal Institution; and I threw 
this image on jxiper dipjjod in a solution of nitrate of silver, 
placed at the distance of ab6ut nine inches from the microscojie. 
In the course of an hour, jiortious of three dark riwjs w'ere very 
distinctly visible, much smaller than the brightest rings of the 
coloured image, and coinciding veiy nearly, in their dimensions, 
with the rings of violet light that appeiired upon the iuter|)o-' 
sition of violet glass. I thought the diu-k rings were a little 
Smalley than the violet rings, but the difference was not suffi¬ 
ciently great to be accurately ascertained : it might be as u,vuch 
as ■j'q or of the diameters, but not gi-eater. It is the less 
surjnising that the difference should be so small, as the dimen¬ 
sions of the coloured rings do not by any means vary at the 
violet end of the spectrum so rapidly as at the red end. The 
experiment in its present state-is suiEcient to cornjJete the 
analogy of the invisible with the visilde rays, and to show that 
they iU-e efpially liable to the general Liw, which is the princijial 
subjeefco^ this paper that is the iutelference of light. 

M. B. tr. cage, in the Journal de 1‘hysique, 1802, mentions 
a fact observed by him, that “the rciilgar whichsublimitted at 
the Soltaterra under the form of‘octahe<h'ar crystals, known 
under the name of of arsenic, (Sdloresces by the' light; ” 
and that o«.dinary native rtalgar froth Japan changes to orjh- 
nient by. ex 2 JOsurc to sunshine. 

In 1806, Vogel exposed fat.'-Arefully protected from the 
influence of the air, to light, and found that it became in a short 
titne of a yellow colour, and acquired a high degree of rancidity. 
Vogel subsequently discovered tlnit phos^xhoruc and'ammonia 
oxj)osed to the sun’s rays were rapidly converted into phosphu- 
retted hydrogen, and addacK powder, phosjJiuret of ammonia. 
He also noticed that the red rays produccfl no change t)h e 
solution of con'osivc sublimate (b^jldoride of mercury) in ether. 


* Philosophical Transactions^ 1804, 



CHEMICAL ACMON OF .THE SOLAK BAYS. 


y 


but that the blue bapicTly decomposed it. Dr.*Davy, much 
more recently, rept^ated a similar set of experiments to those of 
Vogel. lie fouud tBiit corrosive suVlim^te was not changed by 
eajiosute ; but that the Liq'wjf Ilydrartj.^Oxymur. of the olfl 
Loudon Phaviuacvyaiia quickly underwent decomjwsitiou in the 
suusliiuc, (fcq)ositing calomel (chloride of Bierciuy). 

.Seebeck, in and •ftubseijueiftly to 1810, made'some^iinjioitaut 
additions tc /)ur knowledge of*the influences of ,the sol!ir 
nadiations, the mofst striking of h® statements btliig ilie ^wo- 
ttuct ioii of colour ou (Morulc of silviic^ ; the violet rays rendering 
it *l)rown, th(! blue proiccing a shade of blue, the yellow pre¬ 
serving it white, and the red constantly giving a red colouj- to 
that siilt. Sii‘ Deury Eii^efidd, about the same time, was 
enabhd to show that the jihosplioreseencc of Canton’s 2 >hos- 
])horu? was greatly exii^ted by the blue i“ays. 

Gay-Lussac and TJienard, bein^engaged in sonle investigations 
on chlorine, on which elementary body Davy was at the same 
time e.\])erimentiug, observ(^d tliat hydrogen and ehloiine did, 
not combine in the dai-k, but that they combined with great 
lapidity, and often with explosion, in the sunshine, and slowly 
ii^ diffused light. Seebeck collected chloi'ine over lust watiT,. 
and, combining it with hydrogen, })laced diflerent jairtions of it' 
in a yellowish-rod bell glass and in a blue one. In the blue 
glass combination took jdacc; immediately the mixjuj'e was 
exjxtsfMl to daylight j but without exj)losion. The mixture in 
the red glass was etfCjiosed* for twenty minutes Without 4 ny 
change; but it was fcxiud that the chlorine had undergone 
some^ alteratym, jirobably a simsktr one to that subsi^quently 
noticed by Dr. Drajal^ who found that chlorine stavjug been 
ex 2 :.osed to sunshine would uiiite with hyih-ogen iifthfe dart- If 
the gases wej« 2 )laced in a white glass and ex])osed to suusliine, 
they exjtlodet^ hut if tM gas had been jireviously exjiosed to 
the aftion of the soh«|’ radiations iu^the yellow-red glass, it 
combined with liyflro^n^in the white glass in ^lie briglitest* 
sunshine without any exj)losiou. 

Dorzelius noticed some 'ptjculiar conditions in the action of 
the solar rays uj)ou.tlR! salts pf gold ; and Fischer jan’sued some 
researches on Jlie influeucj! of the jirismatic rays ou horn-sil*cr. 

The most knjioiJ,ant series of researches, however, were those 
of Borai'd in 181:3, wliicli were examined and rejioited on by 
Berthollet, Cha^ital, and Biot. Tilese\)hiloso])hers write : “ He 
(Iff. Berard) found that the chemical intensity' was greatest at 
the violet end of the spectyim, and that it extended, as Bitter 
and Wollaston had observed, a little JIbyond that ex,trcmity. 
When he left substances exposed for a certain time to the action , 
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of each ray, "he observed sensible effectsj though with an inten¬ 
sity continually decreasing in the indigo and blue rays. Hence 
we must consider it as, extremfily probable,' that if he had been 
Able to employ reactions still more sensible, he wouKl hrwe 
observed analogoiis effects, but still more feeble, even in the 
other i-ays. To show clearly the great disproportion which exists 
in this respect between the eueigi'es of diffetent rays, M. Borard 
couceutrafed, by means of a lens, fill that jnrrt of the spertrum 
which extends from tJoc grdhi to the cxtreuumiolet : and be con- 
ceiitrated, by means of another lens, all that portion which ex¬ 
tends from tlte green to the extreimt'gu of,, tJto red. Tliis last. 
])eucil formed a white jiomt so lirUIiqnt that the eyes were scarcely 
aide to endure it; yet thenmriate o/s'dver remaivnd exposed more 
than two hours to this hrillianf point of light without umlergoing 
any sensible alteratkm. On the other hand, when exjnSsed to 
the other pencil, which was much less bright and less hot, it was 
bliickened in loss than six minutes.” This is the (sirlicst inti¬ 
mation we have of any hypothesis that the luminous and chemical 
j)owers may be due to dis.similar agencies. On this, the Com¬ 
missioners remai’k :—“ If we wish to consider solar light as 
composed of throe distinct s'id)stances, one of which occasicjiis 
' light, another heat, and the third chemiced comMruitions, it wiU 
follow that each of these siibstances is scjiarable by the piism 
into an infinity of different modifications, like light itself; since 
we find by expeiiment, that each of the three projierties, chemical, 
colgrihc, and caiariAc, is spread, though u,'!) equally, over a cer¬ 
tain extent of the sqicctrum. Hence Ave must suj>pose, on that 
hy])othe.sis, that there exist thvee sp>ectrnms, one aJ)Ovo another ; 
namely, feilorific, a colorific, and a cltemical sj)eotinm. Wo 
mn.st.likcwko''admit that each of the substances which compose 
the three s]>cctrums, and etmn each molecule of imequal rcfraii- 
gibility which constitutes these snb.stVmee.s, is cuoowed, like the 
molecules of visible lightj^ with the proj^rty of being pdiarized 
,by rfc.v3ction.^ud of escaping fi-om reliction in the same positions 
as the luminous molecules, &c.” 

From tile time when the difliculi^ of fixing the photogi-aplis 
which they obtained, stopped the pr 9 gress of DavyandWedgwood, 
nt'discoverics were made until 1814-, when M. Niepce, of Chalons, 
on the Soane, appears to have first directe;! his attention to 
the production of pictures by light. 

It does not seem that kis ehl-ly attempts were very successful j 
and, after pursiiing the subject alone for ten years, he, from'an . 
accidental disclosure, became acquainted with M. Daguerre, who 
had been for some tim\) endeavouring, by various chemical pro¬ 
cesses, to fix the images- obtained with, the camera obscura. In 
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December, 1829, a deed of copartnei’y was executed between M. 
Niepce and M. Dagueirc, for mutually investigating the subject. 

M. Nie])CO had named‘Lis di»covciy Hjjliogi-aphy.* In 1827, 
In’wprcSfented a paper to the Royal Society of London, on thd 
suliject j but as he kept Ills procc.ss a .seci-et, it oould not, agree¬ 
ably with *110 of their laws, bo received^ by that body, 'nds 
memoir was accomjtanied- wiMi several heliographs ^ui mcital 
(platfd copjmr and pewter) and fm ^hiB,s plate.s ; wlpeli wert; 
afterwai-ds distribuA’d ii^the colhictffms of the curious, some of 
tTTem still existing iiA the^pos.s(issio}i of Mr. Robert Rrowti, of 
.the British Museitm., Hhej'jtrove M. Niepce to have been then 
ac<|uainted with ii method of forming pictures, by which the 
liglits, semi-tints, aiyl shadf)w.s, were r(‘presented as in nature; 
and ho had also suceeed(xl in j'omfcring his IIcViogra'plis, when 
once fti ined, impervioue to the further effects of the solar rays» 
Some of these sp(?cin»ens ajipear iit a state of .advanced etchings ; 
but this was a(!Con) 2 >lishi^d by a ja’occss similar to that I'nrsucd 
in common etchiiig@. 

The ease with which nitric acid could be apjdied to etch 
these Hcliographic plates will be a}) 2 >arent when the pi'ocess of 
obtaining the j)ictures is mideretood. 

* Sim-drawinR: a morn .appropriate n.ame than PhotoRrapliy, .since it remain.s 
a protilcra ( 18 .>;{) of ditficult solution, whether bi{?l't, or some apient a.«soei.ated 
with l.iglil, is active in producing the chemical changes we are euiishlering. 
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nELIOGEAPIIY. tHE PROCESS OF M, NIEPCE. 


M. Niepce was the first inquirer who appears to liave produced 
'permanent pictures l)y the influen'oe of the sun’s r.iys. Tliis 
process—Heliogi-ajJiy—is in many respects jieculiiii-, wliich 
rendci-s it nece.ssjiry, although his jn'cpaipthm was only ay,ted on 
by an cxjwsuro of many hours, to full sunsliine, to give a ]iai-ti- 
cular iiccount of it; the more so, as some points of considerable 
interest require fuither elucidation. 

The substance emjdoyed by M. Niejice was aspJiaUum, or 
bitumen of Judea, He thus directs its j)rej)ar!itiou :—“ 1 about 
half fiU'iii wine-glass with this jnilverized bitumen ; 1 pour upon 
it, drop by drop, the essential oil of lavender,* until the biturten 
is complet(dy siiturated. T aftci-wards add as much more of the 
essential oil as causes the whole to stand about three limis above 
the mixture, which is then covered and submittesd to a gentle; 
hqjit until the essential oil is fully hppregqatcd with the colouring 
matter of the bitumen. If this varnish is not of tlu; required 
consistency, it is to he allowed to eva}>oiiite .slowly, without 
heat, in a*,shallow dish, CiU-e being tal:cn to ]ii.otecf it from 
moisture, ,|^Avhich it is injured,^ and * it last decomposed. In 
winter, or during rainy weather, the precaution is doulily neces¬ 
sary. A tablet of jilated silver, or 'vs^ll cleaned iPTid warm glass, 
is to be highly polished, on which a thin coating of the .yarnish 
is tg be ajiplied cold, wifli a light roH;ofvery soft skin : this will 
impart to i^a fine vermilion colour, and cover i+ with a veiy thin 
and equal coating. The plate is tj^ien placed upon heated iron, 
which is wra].)pod round with several folijs of paper, from which 
by this method all moisture hild .been previously cx])elh;d. 
'Wfion the viimish has cefised to simmer, the plate is withdrawn 
from the heat, and left to cool and dry in a gentle tem])erature, 
and protected from a da mp, atmosphere. - In this part of the 
o];x;ration a light disk of metal, with a handle in the centre, 

* The English oil of lareilJer is too expensive for this pnrjiose. An article 
sold as the French oil of lavtoder, redrawn, is very much cheaper, and answers 
in ''every respect as well, if not better. 
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should l>c hold before the mouth, in order to condense the mois¬ 
ture of the breath.” • 

The ijjate thus ]ire]iare(t is no^v in ft fit »tate for use, and may, 
be immediately fixed in the correct focus of *the camera. After 
it has boon «'X])Osed a sufficient length of time fot receiving the 
impressiou, *i very faijit outline alone is visj*Ue. 'iHie n(!xt 02 )era^ 
tioif is to brii^ out the hidden‘picture, which is accomiiTished by 
a .solvent. • 

This sohuait niwit b<i *oarefully adaj)tt;d to the pui’jioses for 
whi,-h it is designed: it is •tifficult t(p fix with certiduty the j>ro- 
Jioitions of its comi)OTieufs, but in all cas(!s it is better that it 
be too weak than two stiv^ag ; in the former case the image 
does not come out strongly; in the lattcir it is comjJotcdy de- 
sti-oycnl, 'Fhe sohitiou is ]>reparod of one part—not l)y w(ught, 
but \olume—of the essential oil pf lavender, poured ujiou ten 
])arts, by ni(;asure alsS, of oil of white jietritleum. The mixtui'e 
which is first ndlky, becomes clear in two or three days. This 
comjMJund will act until it be<^omes satiuuted with the a.s 2 >haltum, 
uhich state is j-cadily di.stingin.shiid by an oj)a,que ap 2 ioaraiice, and 
daik brown colour. A tin vessel .somewhat huger than tJie 2 >ho- 
tog»-a]ihic tabled, and one inch dee]), must be 2 ifovidod. This is 
to have as much of the solvent in it as will cover the 2 >late. The 
tiiblet is |)lunged into the sohitiou, and the 02 )erator, obsoiwing 
it by ]-e(lected light, begins to see the images of the olujects to 
which it has l)eeu ex 2 )osed slowly unfolding th(,'ir forjus, though 
still veiled by the gi'atlaially Jiarkeiuug siqiernatant fliud. Tne 
])la(c is then lifted out,* and held in, a vcrtibal 2 >ositiou, till as 
much*as ])ossil^e of theijiolv'ent has been allowed to <^-o]) away. 
When the di'opjiiug lms*-ea.se(^ we ]iroceed to the .las^ and not 
the lea,st imjxn taut ojiei’ation, of w'ashlng the jilatc?** 

This is 2)e,''4irnied by g^rcfully jilacing the tablet iqion a 

l)oard, n, fixed at a, large 
aligje, in the trough A A, t he 
su2)})oits beiug'^infflrt!)’ it 
by hinge.s, to admit of the 
necessary changes of inclina¬ 
tion, under different circum¬ 
stances : two small blo^lS^ 
not thicker than the tablet, 
^ai’tt fixed on the board, on 
which the 2 da j;e rests. W ater 
mpst now be slowly 2)Oured 
U 2 )t«i Jibe upper 2 'art of* the 
board, and allowed to flow evenly over the surface of the picture. 
The descending stream»cleai’s away ^ tlie solvent that Iiiay y'cf] 
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adhere to the viimish. The 2 >late is now to he dried with great 
care hy a gentle evaiwnitiou: to • ja-eserve the jactin-e, it is 
^requisite to cover it u 2 > from the action of light, and ju-oteet it 
from Iramidity. 

The varnish may he ai)i>lied imlifl'erontly to metals, stom^, or 
glass; hut M, Niojiee ju-efeu’s cojtper jilatcd with' silver. 'J'o 
take cogues of engravings, a ;smah qirantity of wa.K is dissolved 
in essential oil of lavemh;f, and added to the varnish already 
described : the engraving, first van)ish«.(l ov(;v the hack, is jdaq'id 
on the surface of the jirejjia'ed tablet, face towards it, and then 
exjioscd to the action of the light, “in tlie caniem oliscura an 
cx])osure of from six to eight hoursf,, vaiyijig with the intensity 
of light, is required ; while fi-om four to six houi's is uecos.siiry 
to jiroduoo a C(q)y of an cilgraving. 'J’lu^ j)icture, in tjio first 
instance, is I’ejaescuted liy the contrast between the 2 'olishc<l 
silver and the varnisli coating. The discororei" afterwards 
ado 2 >ted a 2 )lan of darkening the silver by iodine, wliich a]i[>(sus 
to have led the way to Daguerre’s beautiful 2 U'ocess. To darken 
the tablet, it was 2 >lacod in a box in which some iodine was 
strewed, and watched until the l)est eflect was 2 >roduced. 'J'he 
varnish was afterwards removed by .sjarit of wine. 

Of the use of glass 2 >lates M. Nie 2 )ce thus S 2 )eaks :—“ Two 
cx 2 )eiiments in landscape iqiou ghiss, by means of the camera, 
gave ms- results which, although im 2 Jeifect, a 2 (pear desei-ving of 
notice, becjiuse tjiis variety of a 2 ) 2 ilication may be brought more 
easily to perfection, and in the end become a more interesting 
de 2 )artmeut of heli6gKi2)hy,r 

“ In onp of these trials the light acted in suchm way tli.it the 
varnislt was Removed in 2 >ro 2 )oiti('n to fhe intensity with which 
the ‘light Inid acted, and'the picture exhibited a more maikcd 
gradation of tone ; so that, viewed,by trausmjjited light, the 
landsca 2 je 2 >roduced, to a certain extimt, the well-knowi,i, effects 
of the diorama. i 

uii?*.jecoud trial, on the contrary, tlie action of the 
luminous fluid having been more iiitcusc, the 2 Jarts actiid ujjon 
by the strongest lights, not having been attacked by the solvent, 
remained trans 2 )areut; the differonce of tone resultial from the 
*fSiativc thickness of the coatings of wiruish. 

“If this landscape is viewed by reflectiondu a'iniiror, on the 
varnished side, and at a,cei,taiu angle, the eflect is remarkfibly 
striking ; whiic, seen by transmitti'd light, it is confused ,!j[nd 
sha 2 }eless : but, wluit is equally suiqirising, in this 2 )ositi'm the' 
mirhic tracery seems ^o effect the Ifc-cal colour of the objects.” 

A statement that M'. Niepce was enabled to engrave by light, 
v:<;nt tMe round of the press*; but this does not a 2 > 2 )ear to have 
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1 10(^11 the case. All that the anther of hcliogniphy effected, was 
t]ie etchini>’ of the p^atc, after it had nudcrgoue its various 
proci‘s.s'.'.s, and tlie drawiujf was Aiiiijduted Vy the action of nitric 
aci(> in The usiuil manner : the pirts of the coi>i)erplato pro¬ 
tected l)y tlie varnisli remained, of coui-se, nuat*ed on, whilst 
the other jiaTts \v(a-e iiipid^ attiielied hy flie acid. Niepci^ re¬ 
marks tliat his process ciiiiiiot He ui^id during the'wiiite'f season, 
as t laHcold aiAl .moisture render the v:p-nish brittle, anrl detach 
it fjoiii th(! glass or^metal* 

iNi(^]ice afterwards n§ed a ma’'e unctuous varnish com¬ 
posed of hl/./niicii, 6f iiuPfi,, cKnnoleetl in aniuud oil of Dijtpel. 
This comjiosition is of^much^greater tenacity and higher colour 
than the former, aJid,,aft(!r lu'ing apj)li<sl, it can inmuidiately he 
snliiiiitted to tile action of light, wliHdi ajijiears to J'(“uder it .solid 
more ijifiekUs from the jjreater volatility of the animal oil. M. 
Daguerre remarks, riiat this very projierty diminishes still 
fui'tlier the j'esoiirces of the jiroce.ss as res])ects Ihe lights of the 
dr.i\viiigs thus obtained. These processes of M. Nie]>ce were 
much improved liy M. Daguerre, who makes the following 
remarks <in the sidiject;— ^ 

“.The substance which should be used in jireference to bitu¬ 
men is the residuum obtained by evaporating the essential oil of 
lavemh'r, which is to be di.s,solved in alcohol, and applied in an 
extremely thin wash. Although all bituminous and I’csiuous 
substances are, without any excejition, endowed with the .same 
propi'rty—that of heing'atfecttd hy light—the preference ouglTt 
to he gi\ en to those which are the myst uncteous, because they 
give gjvater firmness tcy the (h-a\fings. Several osiseuthil oils 
lose tlris character whey^ they arc exposed to tod Strong a 
heat.. 

“ It is not, h^jvever, from the case with which it is decomposed, 
that we are to pixfi'er the c^cntial oil of lavender. There aie, 
for instance, the :yesins, T^hlcli, being •dig,solved in alcohol, and 
sjiread upon glass of metar, leave, by the evapor^iiun Wi TTie 
sjiiiit, a very w'hSie and infinitely .sensitive coating. Jlut this 
greatcj' sensibility to light, 'caused by a quiekei' oxidation, 
renders also the iinag<fe obtakied much more liable to injmy 
from the a,gentJiy which tfey were cj'cated. They grow fiiitrt* 
aud (Usappeai- •iltogyther, when expessed hut for a few months 
to the sun. The resjduum of the essential oil of lavender is 
more effectually fixed, but even this is not altogether unin- 
flueucrjl hy the eroding effects of a direct extiosure to the 
siui’s light. 

“ The essence is evapejjaked, ing^^^liiUaw'dish by heat, till the 
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resinous residuum acquires sucli a consistency, tliat when cold, 
it rings on heiug struck with the point of a knife, and flics off 
in pieces when separ,ated.fj'om > the dish. A small quantity of 
this material is afterwards to 'no dissolved in alcohol 'or ether; 
the solution formed .should he ti-ansparent, and of a len\on-yellow 
colour. The cleare.r 'die solu,tion, the more delicatt.; ivill he the 
coatingAn the' plate : it mu^t not, however, ho too thin, hecause 
it would Rot thicken or spread out into a white,ct-.at ; indisjien- 
sahle requisites for obtaining good» effects in ]ihotogriiplm^ 
designs. The use of the, alcohol (,u’ ether is to facilitate! tlfe 
application of thi! riisiu under a very"Atte»n.ated fonn, fhe .sjiirit 
being entirely evaporated hi'foi’O the light effects its delineations 
on the tahhit. In order to obtain greater vigoui', th(! mefal 
ought to havi! an exquisite'polish. There is more! charm about 
sketches taken on glass jdates, and, 'above all, inuelf greater 
delicacy. 

“ Before comnienciiig ojii-rations, the experimenter niu.st care¬ 
fully clean his glass or metal plate. Foi- this purpose, emery, 
reduced to an impalpable powder, iiiixiid with alcohol, may be 
used ; ajiplying it by means of cotton-wool: but this part of the 
process must always be concluded by diy-polisldng, that no t,'-acc 
ofmoistui'e may remain on the tablet. The plate of metal or 
ghrss being thus prejianid, in order tosup])ly thewa,sh or coating, 
it is hejd in one hand, and with the other, the solution is to be 
poured over it from a flask or bottle having a wide mouth, so 
tliat it may flow rajiidly, and covef the -wfli-'ilcsurface. It is at first 
niieessnry to hold the jilatii a little inclined; but as soon as the 
solution is ]mured on, and has ceased to flow fiVieljq it-is;, raised 
perpcndieiilarly. The finger is tliim ^iassed behind and below 
theqilatc!^ itf order to diuw of?’a portion of the liquid, which, tend¬ 
ing always to ascend, would double the thickness^f the covtiriug: 
the finger must be wiped each time^and be passed verj- nrpidly 
along the whole, length of the plate, fi-Am below, and on' the .side 
o]1p»B4’--'-''J».coating. When the liquid hhs ceased to run, the 
])late is dried in the dark. The coating bciin'g well dried, it is 
to be plivccd in the ciunera obscufa.’ The time required to pro¬ 
cure a 25hotogra]ihic cojiy of a landscap(!' is..from .seven to eight 

,irs ; but single monuments sti‘ougly illuminp.tiMl by the sun, 
or very bright in themselves, are cojiied in nboutdhree hours. 

“When opeiating on glass it is necessary, in order to increa.se 
the light, to j^ilace the jdate iqiou a jiiece of paper, with great 
care that the connection is jierfect over every jiart, as, other-, 
wise, confusion is produfed in the Resign by inqmrfect reflection. 

“ It .freiiueutly happens that when the phite is removed from 
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tlic camera, there is no traoff ot any image upon its'sunace: it 
is therefore necessary to use another process to bring out the 
hidden design. 

“To*lo this, provide a tiu •vessed, lafgtir than the tablet, 
having all round a lodge or border 50 millimeters (2 English 
inches) ih d^ptb. Let this be three-(piai;iers full of the oil oi 
peti'olenm; fix your iableiTby tlui liack to a piece.of woyd v^ich 
completely ccjv ers the vessel, and j)hree it,so that the tablet, fae(! 
downwards, i.s 5ver but not touching>*'.'hc oil. The vapottr of the 
■JlP’i roleum penetiaft;s the coating of the jdato in those parts on 
which the light liius acte<l,tScbly ; thht is, in the jiortions wdiich 
<!OiTcspond to the shadows, inipaiting to them a transparency 
as if nothing were there. ‘On the contrary the points of th(! 
resinous coating, on which light hai^ acted, having been rendered 
imjiorviDus to the va])Oivi', i-ein.ain uuchanged. 

‘■The design must he oxaininedrfrom time to time, and with¬ 
drawn as soon as a vigorous elfect is obtained, By uiging tin; 
action too far, even the strongest lights will bo attacked by the 
l apour, and dis.( 2 >I>e,ar, to the destruction of the i»ieco. The pic¬ 
ture, when finished, is to be jiroteeted from tlie dust by being 
keyt covered with a glass, which also iirotecls the, silver plate 
from tarnishing.” 

It may perhaps ajipear to some that I have needlessly given 
the jiarticulars of a jirocess, now sujiersedod by others, jiossessing 
the most infinite sensibility; jiroducing in a few' niiuute,it a better 
elfect th.an was obtained by Ihc hcliogiaiihic process in sevej'al 
houi-s. There, are, hovjevcr, so many curious facts connected 
with the action of light on these jesfus, that no treatise on pho¬ 
tography could be consMered comiilete w'ithout somi^descrijitiou 
of them; and this procoi% is n#w' revived with a vi<^ Jo "the pro¬ 
duction of etchings directly from nature. * 

M. Dagnej-fe remarks, 4hat numerous experiments tiled by 
him with these, rcsinou* j^ejiamtions of M. Niepce, prove that 
fight cannot fall fijicm a holy w'ithout Iftiving tince s of decoi^ )u- 
sitioii; and they»also demonstrato that these bodies jiosse’ss the 
])owcr of renewing in darkuc*!, W'hat has been lost by'luminous 
action, provided total ilecomjiosition lias not been cfi'ected. This 
heliograjihic jirocess must Jhe Vegarfled as the earliest successful 
attemjit at fi\mg on solid* tablets the images of the camera SI? 
scura, and at deveWjiing a dormant iihage. 
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MR. H.*FOX TALBOTS PHOTOOENIt DILVWINGS, CALOTYPE, ETO:' 

Section I. —;Photogeijic Drawing. 


On the .31st of January, 1839, six iroutlis pi'ior to the ptiblica- 
tioR of M. Daguerre’s jn-ocess, Mr. Fox T!ili)ot eoiumuuicated to 
the Royal Society his photographic discoveries, and in Fi hruary 
he gave to the world an account of the process he had devised 
for jn-eparing a sensitive iiaper for photographic drawings. In 
the memoir rcuid before the Royal Society, he states—“ In tlie 
spring of 183-1,1 began to put in practice a method which I had 
devised some time previously, foi' employing to purposes of utility, 
the veiy curious property which has been long knovrn to che- 
ndsts to be possessed by the nitrate of silver, namely, its ciis- 
coloratiou when exjiosed to the violet rays of light.” From 
this it appears that the English philos()pher had pursued his 
resc.arches ignorant of what liad been done by othera on the 
Continent. It is not necessary to ^enlarge, in this place, on the 
merits of the two diseov'eries of Talbot and Daguerre; but it 
may be as well to s’how the kind of sensitiveness to wliich Mr. 
Talbot ha<J. arrived at this early period, in his prepiu-ations; 
which w-illbe best done by a brief extn ct from his ow'u coni- 
mnnication.■ 

“It is so mitural,” sjiys this exj)eru'ientalist,/‘tu associate the 
idea of luhuur with great complexity elaborate detail if exe¬ 
cution, that one is more> struck at seibug the thousand florets of 
an ^l^ots^depicted with all its capillary brancldets, (and so 
accurately, that none of all tliis multitude shall want its little 
bivalve calyx, requiring to be examined through a lens), than 
one is by the picture of the large a'nd siuipledeaf of an oak or a 
dtlftitnut. But in trath the difficulty 'is in both cases the same. 
The one of those takes no more time tc execiite tlian the other; 
for the object which would hike the most ikilful artist days or 
weeks of laboin; to trace or to copy, is effected by the boundless 
powers of natural chemistry in the space of a few seconds.” And 
again, “to give some moi'C definite idea of the rapidity of the 
process, •! will state, that after vaidous trials, the nearest valua- 
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tion -w hieh I could make of the time necessary for obtaining the 
jiictiu-e of an object, seas to hav^ ])retty distinct outlines, when 
J cmjdoygd the full sunshine!, wa* hal/*a s(*oml." This is to be 
understood of the paper then used by Mr. Talbot for taking ob¬ 
jects by means of the solar microscope. ^ 

In the Pldloisophical 2Ia.gttzi'ne, Mr. Fox Talbot publislicd the 
first ac]^!Ouut of his Plu>to(jeidc oxperfttients. This term was in¬ 
troduced by ^liis gentleman: and hic "experiments caiAiot be 
batter describ(!d tlum in Itis own words. “In order to make 
what may be called, ordinary ])liotogeilic ]kijx' 1 ‘, 1 select, in the 
iibst place, jiaper of a gOod^rm quality and smooth suitace. I do 
not know- that anything an.s^!wrs bitter than sujierfine vviiting- 
]iaper. I (li)i it into a’weak solution of common siiltand wipe it 
dry, by Ajliich the salt is uniformly Tlistributcd throughout its 
substance. 1 then s]>i'caif a solutioik of niti'ale of silver on one 
surfa,(!e only, and dry it at the lire. The solutiorr should irot 
be saturated, Irut six or eight times diluted with water'. When 
tir y. the jrajrer is fit for' use. 

“ I have found by experiment that ther-e is a cer'tain propor¬ 
tion between the quantity of sjilt and that of the solntUm of 
silveT’ which answers best, and givi!s the rnaxirrruni ell’ect. If 
the, strerrgth of the srdt is augmented beyond this point, the 
eifect dinrinishiis, and, irr ceitaiir cases, becomes exceedingly 
small. • 

“ This ])a])er', if properly niiul*', is very useful fen all ,])hotoge-, 
nic ]rui'poscs. For exarnple, nothirrg can be rrrore perft!ct tharr 
the images it gives of halves and fliwers, esjreerally vvdth a sum¬ 
mer' surf,—the lljjht passing tlu'ough the leaves, delinei^Vs ever'y 
ramification of their ner'viw. 

“hiow, sup] rose we take a shind thus jtrepar'cd, and wash it wrtlr 
'I mtu,rated solutiorr of srdt, riLid therr dry it. Wir shrdl find (es¬ 
pecially ii'the jrajrer is keyt lane weeks before the trial is made) 
that its serrsibility* is, greawy dirainisIrcA, and, irr so me casej. 
seems quite e.xtirrct. But if it is again washed 'witil 'd lrlDcnu 
quantity of the solution of silvn!', it becomes agairr scnrAble to 
light, and everr rnor'e so jLhan it was at first. In this way, by 
rdter'rrately washing the irajrerwl'th salt and silver, and dryirrg it _ 
between times, I^rave succeeded irr irrcrcasing its serrsibility to 
the degree that Is rcijuisite ^or I'eeeivilrg the images of the ca¬ 
mera obscura. 

conducting tliis opimtion, it will be found tluit the re¬ 
sults at'i* sometimes more and sometimes less satisfactory in con- 
sequerree of .small and accideiftal vaiiathhrs, in the j)ro];oitioirs 
ernjrloyed. It hajrjrens sonretirnes that the' chloride of silv'er is 
ilisirosed to dru'ken of itself without any ex’posiu'e to light: this 
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shows tliat tlio attempt to give it sensibility lias been can-ied too 
for. Tile object is to approach to this condition as near as pos¬ 
sible without reachinj it,* so thjVt the substance may be in a state 
ready to yield to the slightest exti’aneous force, such as’the 
feebie inijiact of the violet rays when much attenuated. 1 laving, 
tlw”efore, prepared a number of sheets of ]«pcr with chemical 
pro])ortions slightly differeut fi-dra one another, lot a ]>icce be 
cut fimi ('ach, and, having been duly miulj:ed or'numbefed, let 
them be placed, side by side, in \erj- weah, dilfused light 
quaiter of an hour. Tiien; if any oir of tluan, as fi-eijiicntly haji- 
J)en.s, exhibits a marked advaiit ige o’I’e" iCs conijietitin-s, i .select 
the paper which bears the corresjKjpiding wumlier to bo placed in 
the camera cdiscura.” 

The inci’eased sousitivoudss given to paper by alternate ablu¬ 
tions of saline and argeutine,, washes, the itriking diliia'cnces of 
elfect jiroduccd by^ accidental variations of the p ipoi lious in 
which the cheinicid ingredii^uts are apidicsl, and the sjiontaueons 
change which takes place, even in t.ie dark, on the more seu.sitiv.- 
varieties of the jiaper, ai'c all subjects of great interest, which 
demanil fuither investigation than tlu'y' liai e ever yet reisivi'd, 
and which, if foiliAvod out, jiroause some mo>,t, iiii]>or1a,nt i >[)ia- 
nations of chemical jilicnonuna at present iuvolveii in tmeer- 
taiuty, jiarticularty those whieh a.])j>ear to slt'o.v the luiinonee of 
time, ai'i eleniout not sufiicieiitly takiai into aceouni, in over¬ 
coming the wea,kcr affinities. Few fields of resea'ch promise a 
greater measui e of rewa;!’d than tfu'se ; already the ait of making 
sun-pietiu’es has ltd to luayy v; "y important ]>hy'sical discoveries, 
but mosli of the pheuomena are y et iinjplved in obscurity. 


Se(,’tion 11.—Tiik.Galotype, 

K e . . 

_ Al though, in oi’der tsif'date, thyliu/Vestigiultions of Sir John 
fleAlhicTOiid otluu's have a priority over thoge jiaiticular exjie- 
rimeuts. of Mr. Talhot’s which i’q,sultcd in the discovery of his 
very beautiful jiroeess, the caloty^pci, yet to avoid coufusion,*it is 
thought advissihle to group togotlier the discoveries of each in¬ 
vestigator, where this is praetical)]e,iiu our historical division. 

The earliest jiroductions of M r. Tidhot were ilimply such pre¬ 
parations as tho.se already ile.scrihed, in which a chloride of silver 
was formed qn the surfatai of the paper, with some nitrajp of 
silver in excess. These .need not he any further described thati 
they have ah’oady hqem 

Early in 1840, drawiug.s on paper were handed about in the 
scientific cu'cles of London and of Paris, which were a great ad- 
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vaiicc upon anything ■wliich had been fircviously done. These 
AX ere tlie residts of a nf w" process discovered by Mr. Talbot, and 
ilicn attracted so much attcutioBi, tha* M.«Biot made them the 
•sid^eixt (If a communication to the Ac:ulemy of Seienccs in Paris. 
IT is reiuiU'ks arc printed ia extenso in the Comptes Jiendus, 
■■.•ei \\!ii(Bh die following passages, arc ^ritnslated, as they 
j- ' eularly on many of tlie defeetswjiichstillcoiitiiiuetopfovean- 
iio, .("f'cs in t’^bp)hotogra]>hicprocess to wltich they have reference. 
^1\! i!iy of the nxujjirks Imvc a pemhar value from the sugges- 
ions 1 liey oontai,., and the’* aj'e woj’Uiy of r(!coi‘d as marking 
tli,‘ jieriod wlien tlie Prelfch were first irlade ac(ju,aintcd with 
tin: pidccsses on papey, as piactised in England. Some disj)o- 
sitioii has becji showj» on the j’art of sevcnil continental photo- 
o’ajiheis to claim originality for jirxJbesses j(ubli,shed in England 
inny m. i's bei'ore their*own wei-e devised,ajid which singularly 
e.senible them. AftiV rmiiarking that many very important 
■hysioal facts wore heiiig di \ eloped hy the .study of yihotognijiliy, 
.'! liiot coiiLiuiK's ;— 

■' Tt is not to he expected that jihotogenic drawings, matle on 
jiaper, can ever eijual the eleanie.ss and fineness of the,so ohtained 
cm ieve] and jiolished mcitallie plates. U’lie textnrc of paper, its 
superficial rouglinesses, the depth of the inibihitions, and tlie 
cajiilliuy communication established between the various un- 
equfflly marked jiarts of its .suiface, are so many ohKtji,c]es to 
absc.lute strictness of delineation, as well as to the regular 
gradation of tints in thi? camera ohscura ; and* the influence ^f 
the.se oh,stacles is greater’when the chenii(3al ojier.ition is slowly 
carried on. Jint wheu^there is Tio pretence or necessity for 
uhinittiiig to the delicj^oies of art—xvhen it is retpiiipd, for 
example, to copy rare manuscripts faithfully—if we’ha^e p.npers 
w iiich arc very susccjitihle .if receiving impressions in the camera 
obscuiUj they will suflicc|pei'fectly ; jiarticuliuly when they 
]ire.seut, like tliosji of Mr ITalhot, tlK facility of immediately 
procuring copies of the primitive draxving. It wi)!,„Jic:..'.j<»«, 
donhtless be found more commodious, and often even more 
practicable, to put four or five’hundred drawings in a 2 >oi'tfolio, 
than to cany about a similar provision of metallic jilatcs with 
tho.sc iudisponssble jii'otecf^rs, si^uarcs of glass, to cover thcsii* 
Attempts arc being madi^ at this.time, to fix the images jiro- 
duced by the Daguerrpotyjie—jiei fect jiriuts, it is true, but which 
aromas light as the vajniur from which they are jirodiiced ; and, 
‘Tiideec], to biing a voluminous colleotion of these fragile jii-oducts 
through the accidents incidtait to long, jiud sometimes perilous 
is *>■ tosk requiring no ordinary care. But whoeyer has 
attentively studied the cpmbinatiou of physical conditions whence 
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lliosc ixdininiLle images result, will find it veiy difficult—T am far 
from saying imjwssihle—to fix tliem, without destroying, or at 
least without esscnti,al]y«dteriV]g, the causes which produce thc'ir 
cliami j and then,'for the purjioses which 1 have ifteiitioiied, 
pajjci’s v(!iy suseeiitible of impressiou would still have the advau- 
tiiges of lieiug less tioTililesome in removal from jilace to place, 
as also*of more easy presci'v,;itioft. 

“ Thp utility of sensitive pipers for eo]>yingte.xtjs was a liatui-al 
coiiscijuence of tlie clearness of the copies pf engravings wlyidi 
Mr. Talliot had already ol.'tained l);ys ajiplication, and w'hich were 
presented to the Academy. He hast aeliwled others among those 
ju.st sent : tlierc are also added sji(;einienis of this e.siiecial ap]ili- 
cation, consisting of cojiii's of a Tilchri'W jisahii, of a i*er.sian 
Gazette, and of an old Lf.tin cliaH of the year 1271). Onr 
brethren of the Accuh'mh; dr:s JldhsLcitrcs,ic>\\]ioni I exhibiteii 
the.se impressions, were jileased to remark the lidelity of the 
charactei-s, and their clearness, by which tiny ai'e imidered a.s 
legible as the original text. Doubtless an old manuscript may 
be copied more quiclcly and more accmately by this means than 
by hand, even when the language in w'hich it is written is 
understood. Howcvei', we must stop hero. These cojiien are. 
obtained by ajijilieat ion : we must be enabled to obtain them by 
immediate radiation in the camera obsein-a. It is the only 
means of extending the jiroeess to jiajiyrus .and other ojfiupn' 
manuscrijits, or wliich are not sufficiently transpai’cnt for riulia- 
tion to tinx erse them. IMoreovei-, tlie application of leaves is 
very diincult wliev they are bound ujein a Volume, and cannot 
be detacbed from one anothei. „ » 

“Bgt fbis imjioHant exten.sioii will l equh-e much jiliysical per- 
fcctuig, towards xvhich exjierimentors sliould (h’rect their elfoits. 
The ib-st thing will be to augment the .sensibility of the pajx.U'as 
jnuch as possible, in oi'der that tliq cajiillaiy communication of 
its various p,ar-ts may n^itiliavc .suffiijjen'c timouto deteriorate the 
eifciii*i i.tf J.'jie local ami immediate actiou‘of the Z'adiation. T 
should be led to believe that it is jirincipally to this kind of 
communication should be attributed the fact I'emarked by Mr. 
Talbot, that, in exjierinieflts by apjilieatloh, it is more dillicidt 
•ie copy clciuly a ttssue of black la,eg spread oii./i white grwind, 
than wliite lace on a black ground; two ca,ses of which he here 
giv'cs examplcis. But another more lihhjen and more general 
difficulty seems to me to proceed from the unequal taculty of 
v.arious substiinces for j'effocting the radiations which.,.strike 
thesn, and perhaps fromitlieh' ajititude for making them undergo 
physical modifications.. For example, you w'ish to copy by radia¬ 
tion in the camera obsema a 2 )icture jiaintcd on canvas, wood. 
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or porcelain : the different coloiunng substances employed by 
tlie jaintcr are placed and distributed in such a nianner that 
of them absorbs certain portions t4‘th» total iiicidcmtal light, 
5uTi rellects esjxicially towards your eye the'complementaiy j)or- 
tioiis, wliei-eiu jnndoniinate the rays prO]>or to' form the tint 
of wliich it would give you the ssusatiou* But the clmmirally 
active I'cagent which the saracf j>arts of the ]iictui'e j'(!ceivc and 
i-eflect, is distinct from the light wh\eh affects j'our retina. In 
(ft-di'i- tint the cheuiical effect which it produces on the sensible 
jiaptT, or f)n M. l)agu(!iTc’s*layi-r of i nline, may p7'esent, in light 
in' in .shade, the o(piimleiTt of the cohmi'ixl parts, it is j-equi.sitc 
—1st, that this j-ellccted ^^jdiation be chemically active ; 2d, 
that the eiun'gy of its iietion be ])ro])ortioual to the intensity ot 
iliuminjtioji o^ierated in the eye •liy the poition of luminous 
radiation reflected fi'om'the same, yoint of the })ieture. Now this 
latte)' eoncord.'inee eei-tainly shoidd not be fulfilled in an equal 
fiegi te, by the various coloni'ing maf.tei'S, which affect the eye in 
the. Siune m!\nnei', and which the painter may s7)bstit)ite foi' one 
another iji hiswoi-k. Sid)st!inces of the same tint may ]»'osent, 
in the (piantity, or the mitiu'e of the. invisible r:)diiitioii^ which 
th»y rellect, as msuiy diversities, or divei-sities 1)f the same order, 
as substances of a diffe]'('nt tint ja-esent relative to light; in- 
\ers(0y they miiy be siniilar in their )ir()])ei'ty of rellecting 
chemical I'adiatimis, when they are dissimilar to the eyt*: .so that 
the diffcj'cnci's of tint which they presented in^tho j)icturo made 
fill' tin; eye, will disait[)ear' in the cheinicjil j)icture, iind will *be 
confused in it in ,a shsiTde, or of an.uniforiit whiteness. These 
iii'c ihe diflit;ulties generally inherent in the foi^matio)) of 
chemical pief iu'es ; and,they^show, T think, evidently, the illu¬ 
sion of the ('X])eri]nente)'s who hr)pe to j'cconcile, not only the 
inttiD.sity, but fhe tinfs of the ehemic.al im]n'essions pi'oducod 
by 7'ad^'itions. with the eo^ui-s of the objects from which these 
radi;ition,s oi i airntte. ifoAtf) yer, the distant or neiU' I'clations of 
t hese two sjieei^s of phenomena are veiy cui-ious ■;''r'r.oflfly,'iiot 
only iis regards fhe ])hf>togejiic ai-t, shtce that wmai.han, very 
hnyroperly, hem given it, but likewise as regards exjjoj’irnental 
])hysic,s. I doubt not that ex).mph>s of these ]>eouliarities msiy be 
remai'ked in the iniggt'S of natural objects iind coloured pichilfeS 
e.xecuted by the Ihiguerrgoty])e; but-veiy ap])iU'ent ones maybe 
seen among iVIr. Talbrt’s present impressions. Thus, some of them 
I'cpj'esont white ])rocnliiin vases, coloured shells, a,candlestick (of 
metiil^ with its tii])cr, a stand of white, hyacinths. The whole of 
the.se objects are felt and perceived vwy well in their cheftiical 
image; but the parts which i-eflect the jairely white light, 2 »robably 
also the radiations of e.veiy kiu)l, are^ I'olUtivcly to the t)thei's, in 




au exaggerated proportion of illumination, wliich, it seems to me, 
must result, jiartially, from tUe capiUaiy communication diu-iiig 
tke continuance of tba action; Vo that the inequality would he 
less if the ])apcr were more sensitive or more rapidly acted oif. 
In the hyacinth, the stalk and the gi-eon leaves have produced 
sciwoely a faint trace of their configuration; but they are strongly 
defined, especially in the pap^s of lhe outline, where more or less 
perfect specular reflectihu tpkes place. The points’bf the ciindle- 
stick (metallic), where this reflection ocOurred, ar-e co 2 )ied by white 
stains locally ajplied, and^which dderioiate the effect of the 
whole by their disprojiortion. But fi'iis is seen especially in a 
pictm-e by Correggio, the frame of -vyliich was very vividly copied, 
wliilst the figiu’e on the c.anvas \vas htirdly j)crccj)tib]c. This 
dispi'oportion of lustre in tHh rej^oduction of some white parts, 
especially when they are dull and conrfequeutly veiy radiating, 
is sensible in certain pirts of views taken by Mr. Talbot, to the 
point of renderhig difficult the interjirctation of the object to 
which they belong. However, these views are very satisfactory, 
as being obtained on pajjer, in the present season. Moreover, 
by an advantage i)eculiar to the chemicid 2 Jroi>aration which Mr. 
Talbot uses, it appeal's that the ojierations once complehjd, the 
drawings a*'e no longer altei'ablo by radiation, even acting with 
much energy. Indeed, we have here, as an example, four proofs 
of the same view of Mr. Talbot’s house, with an identical dispo¬ 
sition of lights and shades ; so tliat some, at least, if not three 
oiit of four, mu.st have been procured bf sujierjKisition. Mr. 
Talbot is right in lejn'cseuting this property of reproduction as 
an especial adviuitagc of his process, and it would fndeed bo very 
useful in vdyages. I have expo.sed one, of these di-awings to the 
acticn of the sun, not very powerfid, it is true, for several hours, 
and I have not perceived the slightest alteration in the lights. 
I think I understand that, in Mr. Tnlbot’s opinion, tlie fdiados 
alone are .strengthened undtr tliis infthenee. According to what 
I fBrr^jws^caid, it should he expected that the triumjdi of this 
process, as of every other photogenic reproduction, would takn 
place -with objects of white and dull plaster. Indeed, Mr. 
Talbot’s pirccl contains eight copias of busts and statues; six 
Of' which chiefly, of various forms and sizes, pj'cscB't veryuemark- 
able results, especially taking into consideration the unfavourable 
season at which they were produced. Ti-uly, there is not found 
in them the strict perfection of trace, nor the admh'able grcgla- 
tions of lights and shades, wldch constitute the charm of M. 
Dagtier7’e s impressions ; rand I again- repeat it, that my expres¬ 
sions may not be exaggerated. But I also re 2 )eat, that rejue- 
sentations on sensitive papers must be considered as principally 
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applio.'i1)lft to a different object, whieli does not impose sucli 
stri(d conditions of art, requiring only faithful inoages, sufficiently 
deal' in their details to be readil^ recognized, and which, niorcv 
over, being obtained with Kipidity, by an easymanipulation, may 
be kept with very little care, coinpi-ise'd in great- number in a 
small compass, and moved f|-om jdase to plabe with facility. 
Talbot’s pajiers already present ftianji of these essential qiuilities, 
with tTie advfflibtge of being able to^ fiuliish numerouft copies 
iuMuediately. His efforts,•Sind thoiso of others occupied with the 
same subject, will conclude l*y addiug*to them every thing which 
may bo deshable, jn'orndell that expectation, or the j)rctcnsion 
of a perfection of art physically incompatible with operations on 
jiajier, do not give a false direction to their endeavours. How¬ 
ever, iiiit to appear to desiniir too mSch of the future, I may add 
that the height of success woidd consist in discovering a sub¬ 
stance very suscejrtibld of receiving impre.ssions, which might be 
,a]>pli(xl on a papyraceous leaf without penetrating deep into it, 
and which might, however, be fixed in it after the operation, as 
in Air. T.albot’s impressions. It does not seem necessary even 
that the first impres.sion thus raj)idly obtained should coj)y the 
lights and shades in their j>roper place.s, jn-ovidod that its trans- 
jarenoy and fixedness were such that we might deduce them 
frmn the application of copies wherein the inversion would be 
corrected. And perhaps, by this decomjiosition of the jjroblom 
into two successive operations^ one of the best^ways is opened 
liy which it m.ay be i'cS»fved.” 

Numerous im 2 >rovemcirts have been introduaed, but still physi¬ 
cal diiliculties, swch as thpsc which he has indicated, surround the 
])hotographic jjrocesses, jjnd ejen where M. Biot Itifs proved 
wrong in his conjectiircs, his remarks form a curious cHajjtcv in 
till- history of the art. 

Mr. '.falbot’s de..scrij)tion «f his process, the patent for wliich 
is dated 1841, is a« follows 

Take a sheet of the best writing-paper, having a rw* 'A .saf- 
face, and a close and even texture. The water-mark^ if any, 
should be cut off, lest it should injure the apjjearance of the 
jiicture. Dissolve 100 grains of crystallized nitrate of silver in 
.six oimccs of distilled wate^Jl Wash the paper with this solution 
with a soft brash op one ,side, and put a mark on that side, 
whereby to know it again. Dry thq pjf.j3cr cautiously at a dis- 
tangp from the fire, or else let it dry sjwntaneotisly in a dark 


* Mr. T.-ilbot, by a letter in tl*e Times of Angn.st 13, 1852, gives to the 
public the right of u.sing any of bis patents for any purpose not involving the 
production of portraits from the life. The letter is’printed in the Aijpendix. 
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room. Wlien diy, or nearly so, dip it into a solution of iodide 
of potassium, containing 500 puius of tliat .salt dissolved in one 
pint of vater, and 1st it stay'two or three minutes in the solu¬ 
tion. Tlien di]) the pa{)or into a vessel of -water, dry' it li^ntly 
with lilottiiig-jiaper, and finish diying it at a lire, whiali will not 
iuinre it even if held pretty near: ,.or else it nniy be left to diy 
•spontiuieously. All this is, best done in the evening by cfiidle- 
light :,,the ])a})or, so hu- pre])ared, is called iixfizeth paper,'nanmuti 
it has a uniform pale-yellow coating' of iodide of .silver. 1,1 is 
scarcely sensitive to light, but nevertheless it ought to be kept 
in a jwHfolio or drawer until wantdi for ust;. It may be ke^it 
for any length of time without spoiling oi'uuulergoiugany change, 
if protected from sunshine. When tln^ pa])er is r(!(iuir(sl foi- use, 
take a sheet of it, and Wash it with a liquhl pi'epai'cd in the 
following manner:— 

l)i.s.S(.)lvo lOb grains of crystallized nitrate of silver in two 
ounces of distilled water; add to this splution one-sixth f)f its 
volume of strong acetic acid. Let this be called mi.vture A. 

Make a saturated solution of crystallized gallic acid in cold 
distilhal water. The quantity dis,solved is very small. Call this 
solution 13. • 

Mix together the liquids A and B in equal volumes, but <mly 
a small quantity of them at a time, becau.sc? the mixture! does not 
keep long without sjioiling. This mixture Mj-. Talbot calls the 
gaJlo-nitralfi of Mver. This solution must bo washed over the 
fodized jiajsw on tlu! side marked, and being allowed to i'(!main 
upon it for half iwuinuto, it must be di]>pod into -Wiitoi-j and tli(!n 
lightly di'ied with blotting-paper. Tigs opei'atwn in ])a''ticular 
requires the total exclusion f)f d.ayligli,t ; and although the paper 
thes pr<l})ared, has Issen 'fmuid to keej) for two oi- three months, 
it is advisable to u.s(! it within a f(!w hours, as it is often remlered 
useless by spontaneous change in tlrs daik. 

Paper thus prejiared is’ex(]uisit(ty ftensitixe to light; an ex- 
jlBS)irgi^ V Jess than a second to diffused fhivlight being quite 
sufficient to set up the proc(!Ss of change. If a piec<! of this 
paper is partly covo'cd, and the other ex]-)osed to daylight for 
the briefest possible 2 >eriod of time, a very decided iinju'cssion 
' will be made. This impression is latcmt and inirisiblc.' It' how¬ 
ever, the paper be placed aside in the dark, it will gradually 
dn'dojte itself; or it may be brought oub immediately by being 
washed over -with the gallo-nitrat(! of silver, and held at a ^hort 
distance from the fire, by which the exposed portions J)ecouK. 
brcAvu, the covered parts remaining f)f their original colour. The 
pictures being thus procured, are to be fixed by wa,shing in clean 
water, and lightly drying between blotting-i)a])er, after which 
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tlipy are to he -wastied over with a solution of broniido of potas¬ 
sium, containing 100 ginins of tl^it sJiJ^ dissedved in eight or ten 
ounces o^ water ; after a minute two, it "is again to be dipped 
int* water, and then finally dried. 

Snell was, in all its main features, the description givoTi by 
hlr. Talbot in bi.s spc^cilication of his proces.s for .producing th(,‘ 
OaloUgie, or Ix’d.vtijid ■picture \Agi t^ie term signifies): he, in a 
scconcrpatent’iMcIuded the points sta'od in the next section. 


Skction I’ll.*—I mi'uovemext.s IX Oalotvpe. 

Snell is the term •omjiloyed by Mr. Talbot, and the.se im- 
jiroveioeiits consist of the following jUirticulars, constituting that 
geiitleiiimi’s sceoml claim? ^ 

1. Kenioving the ladlowish tint which is occasioned by the' 
iodide of silver, from the paper, by plunging it into a hot bath of 
]iy])osnl]iliite of .soda tlis.solved in ten times its weight of water, 
anri heated nearly to the boiling point. The picture should 
remain in the bath about ten minutes, and bo then was]iod in 
waitii water and dried. 

Although this has been included by Mr. Talbot in his specifi¬ 
cation, ho ha.s clearly no claim to it, since, in Fcbniaiy 1810, Sir 
John Herechel published, in his Memoir “On the Chemical 
Action of the Hays of the Solar S] lectiauii,” a process of fixing 
with the hot hyposuljilSl.e of soda. , * 

Al ter undergoing the fljierat’on fif §xing, tlw; picture is placed 
ujion a.bot iron -‘md wa.'v melted ifito the pores of the jiaper to 
increase its transparency. 

2. The calotype pajior is renclcrt'd irtoi-e sensitive by placing 

:i w.irm iron behind in the camera whilst the light is lUSting 
uj)ou it..^ ^ 

8. The prej>nrat«on of pnpef, vdiich is simply washing 

ii .sheet of ioili/.ed^ jiaper with gallic acid. In this siwi, it wlfl 
heej) in a jiortfolio, and is i-end^red sensitive to light byivashihg 
it over with a solution of nitiute of silver. 

4. Iodized jiajier is»washcd with a mi.xture of twenty-six p,arts 
oi a saturated sedation of gjillic acid to one part of the solution 
ot nitrate of silrtir oi'(linari),y used. It-can then bo dried without 
fear of spoiling, may he kept a little time, and used without 
furtljei- pre 2 )aration. 

• A Th e imijrovcment of photograiihip drawings by exposing 
them twice the usual time to the action ofisunlight. The shadows 
are thus rendered too dark, and the lights arc not sufficiently 
white. The drawing is then washed, and plunged into a bath of 
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iodide of potassium, of the strengtli of 500 grains to each jiint 
of water, and allowed ti remain in it ftir one fir two minutes, 
which makes the pictures hrightcr, and its lights assujue a pale- 
yellow tint. After this, it is washed, and immez-sed in a hot hath 
of hypo.suljdiite of soda until the pale-yellow tint is* removed, 
a»4 tlip lights remain quite white. • The. pictures thus finished 
have a pleasing and peculiaV effect. 

6. The ajipearance of photographic pictures'is improved liy 
waxing them, and placing white or colouix'd ]}aper hehind tliMu. 

7. Enlarged copies of 'daguciTefttfqies and ealotypes can ho 

obtained hy throwing magiufied images' of them, liy means of 
lenses, upon calotype pajier. » • 

8. Photograpliic printiim. A few jiitges of lotterjiress are 
jirinted on one side onl}' of a sheet of jiajier, which is,waxed if 
tliought nccessaiy, and the hitters are cut-out and sorted ; then, 
in order to comjiose a new jiage, a sheet of white jiajicr is ruled 
with sti’aight lines, and the words are formed hy cementing the, 
separate letters in their projier order along the lines. A nega¬ 
tive photographic copy is then taken, having wdiite letters on a 
black .ground; this is fixed, and any numher of positive copies 
can he obtained! Another method proposed hy the patenfee is 
to take a copy by the camera ohscura from largo letters 2 iainted 
on a white board. 

9. Bhotographic publication. This claim of the patentee con¬ 
sists in m/iking,, first, good negati,ve drawings on pajiei-s pi'fqKU-ed 
with salt and ammonio-nitrate of silver"^; secondly, fixing them 
by the process abdve described; thmdly^ the formation of jiositive 
drawings from the negative copy, and fixing. 

These claims, taken from the ^jiecifiixitiou ns published in the 
Ri^rtory of Patent Inveniiwns, are jirescrvcd, in their original 
form, for the purpose of showing how much that is now fully 
accomplished was foreseen by Mr. jTaJhot as the result of his 
discoveries. “ * 


Section IV.—Pictueeson Porcelain Tablets. 

• 

A third patent has been obtained by Mr. Talbot, mainly in¬ 
volving tke use of porcelain as a sijhstitute for gla.ss, and con¬ 
tains some useful facts noticed hy Mr. MpJone. 

The first part of the patentee’s invention consists in the rise of 
plates of imglazed porcelain, to receive the photographic ^ image* 
A plate intended for phot'ograjihic p,nrposes should he made of the 
finest materials emiiloyed hy the manufacturers of porcelain; it 
should also be flat, very thin, and semi-tr^nsjiarent; if too thin, so 
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that there would bo a chance of breaking, it may be attached by 
means of cement to a piece of glass, to gwe it strength. The sid)- 
stance of the plate should bo sligMtly j)ol^s,so as to enable it to 
imlTjbo aiill retain a sufficient quahtity of the.cheniiail solutions 
employed.. To prepare the plate for use, it is first re(piircd to give 
it a coating of albumen, or white o^ eggs, laid on very evenly, 
and then gently dried'at a fire. • According as the plate i.Tinoio 
or I 0 S.S porous, •it j’ecpiires more or less of the albuminous coating; 
it is best to employ viay ciose-gi'aineil porcelain, which recpiiri-s 
but little white of egg. Th(j, 2 )rejiared, plate may be made sensi¬ 
tive to light in tlAi way in which a sheet of j)!i])er is 

reiidei'ed sensitive ; an(| we gencinlly find the siime methods aj>- 
jiliciible for ])hotogi’a 2 >ljic j)icturos on iia])er, apjdicable to those 
on j)oreelain 2 'hites, and one of the processes tunjJoyed by the 
j)ateutee*is nearly the siftin' as that jiatented by Mr. Talbot in 
l.Sll. The jirejiarcd plate is dijnx*! into a solution of nitrate 
of silver, made by dissohing twenty-five grains of nitrate in one 
oiiMCo of water-: or the solution is sjiread over the jdate uni¬ 
formly w'ith a brush; the plate is then dried, afterwards dipjred 
into a solution of iodide of jiotassium, of the strength of about 
twewty-five grains of iodide to oue omiee of water, again ^i-ied, 
and the surface nibbed clean and smooth with cotton. The 
]>late is now of a ])ale- 3 'ellow colour, owing to the formation on 
its surface of iislide of silver. The iilate, pi-epared as above 
directed, may be kejit in this state until required, when It is to 
be rendered sensitive t«»lfght bp washin" it over with?i solutiim 
of gallo-nitrate of silver, then jilaeed in the caniej'a; and the imago 
obtaine^l is to l^i rendere^ visible, and* sufficiently strengthened, 
by another w'ashing of the same liquid, aided by geutk Vamith. 
The negative jiietui'e thus obtifined is fixed by washing it wjth 
water, then with bromide of potassium, or, what is still better, 
hyjiosul^rhito of soda, and again several times in water. The 
jrlate of iHircelain Jbeing^seni-trans])iu«en^ positive jrictures can 
1)0 obtained from the'abavc-montioncd negative ones by,eoj)yii:g 
them in a coj)ying-framc. 

The pictui’e obtained on jioi^relain can be altered or modified 
in ajr^jcaranco by the npjjlicatiqn of a strong heat, a jiroeess not 
aj) 2 )licable to i)i^urcs takeii'on pajier. With respect to this jjaif; 
of their invention, the jia^eutees claim ;—“ The obtaining by 
moans of a camei-a, 'oj- copying-fi’ame, j)hotographie images or 
I'ictures upon slabs or jilates of porcefain.” The second part 
f elates to the jiTucess which has been discovered iftid improved 
ujxm by Mr. Malone, who is,associated''ipth Mr. Fox Talbot in 
the patent. The patentees’ improvement is a method of ob- 
taininsr more comnlete fixation of photogra 7 )luc pictures on paper. 
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For tills purpose, the priut, after undcrgoitig the usual fixing 
process, is dijjjiod iuto^ a ' hoiliug solution of strong caustic 
potash, wliich changes tlie colour of the print, and usually, after 
a certain time, ac;piircs something of a greenish tint, which 
indicates that the process is terminated. 

._The picture is then well washed aijd dried, and if the tint ao- 
quired'hy it is not pleasing .to the eye, a slight exposure to the 
vajxmrs of suljJiuretted hydrogen will restore to io an agixH^ahle 
hrown or .sepia tint. XJnllor this treatment the picture dimi¬ 
nishes in size, insomuch that if it cvere previously cut in two, 
and one part submitted to the pota.di process, and the other 
not, the two halves, when aftcmvards put together, would he 
found not to correspond. The advantages of this process for re¬ 
moving any iodine which, e\ on after fixing with the hypqsulj)liit(', 
I'cmains in the ])a]>ei', is gi’cat, and it wUl tend much to jaeserve 
these beautiful transcripts of" nature. 

The patentee also claims as an imjrt’ovemeiit the uf<e of vm- 
nished, or other transpai’ent paper, impervious to water, .is a 
substitute for glass, in certain cii'cumstancc's, to supjioit a film 
of albumen for photographic purjioses. A sheet of writing-paper 
is brushed over with several coats of vaniish on each side.; it 
thus becomes extremely tninsparent. It is then brushed over on 
one side with albumen, or .a mixture of albumen and gelatine, 
and dried. This film of albumen is cajKible of being rendered 
sensitive to light by exjiosing it to the v<apour of iodine, and by 
following The I'cst of the proci«s indic<ited in the preceding 
section of this specification. The advantages of using v.'irnishcd 
or oil paper do not consist in any su])er;^ority of the imagf s over 
those pb&jied upon glass, but in thg gre.ater convimience of 
usii',g paper than glass in cases wfierc a lai-ge number of pictures 
have to be m<ade and carried about for considerable distances : 
besides this, there is a well-known kind of photograjJiic pictures 
giving panoramic views* of scenery, winch arc ja-oduced upon a 
cwved Py a movement of the oliject-glass of the ciuncu-a. 

To the production of these images glass is liardly apjdicablc, 
since it cann«t be readily bent to the required curve .and again 
straightened ; but the ca.so is met by emiJoying talc, varnished 
pajier, oiled pajier, &c., instead of glass. It will be seen that 
the varnished jiaper acts as a. support, to the film" of albumen or 
gelatine, which is the .surface on which the light acts, and forms 
the picture. The next improvement consists in forming photo¬ 
graphic pictures or images on the .surfaces of polished stiiel plates. 
For.this purjiose, one ])*rt (by imasure), of a saturated .solution 
of iodiije of potas.sium is mixed with 200 puts of albumen, and 
spread as evenly as possible upon the si'iiface of a steel plate 
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and dried by tlio heat of a gentle fire. The plate is then taken, 
and, whilst still warm, is^ washed over'witjj^an alcoholic solution 
of gidlo-iiitratc of silver, of moderate strength. It then becomes 
\ ('ry“oeusittve, and easily receives a'photogiaplric image. If the 
])latc be coljl, the sensibility is considerably lower. The imago 
obtained is fixed by washing with Jiyposull'lnte of soda, ^ ;nh 
finally with water. 

Section y.—I nstantaneous Process. 

• * 

. The next invention and patent of Mr. Fox Tiilbot pos.sesscs 
niiiuy peculiarities, and asthe I'esults are of a remarkable character, 
it. i.s important that the pi’ocess^hould be given uncux’tailed in its 
main pu-ticulai's. The following description must be regarded 
as an ab.sti«.ct of Mr. Talbot's communication to the Atlieuivum, 
Dec. C, ISol. An <!xj)t'«inieut was tfhd in June, at the Iloyal 
Institution, in winch an instantaneous imago was produced; but 
as the jiroeess was the subject of another patent, it was not pub- 
li.slied until tin' above date. The exjierinient in question was 
that of obtaining a pliotogiuphic copy of a ju'inted paper fastened 
to a w^ieel, which wa.s made to I'evolve as rapidly as possible, by 
ilhuuinating it for a moment by the light obtained from the 
discharge of .a Leyden biittcry: the bill was faithfully printed, 
not even a letter being indistinct. 

A glass j'late is employed, and Mi’. Talbot thus directs that it 
.should be pre])ai'ed. « 

I. Taki! the most Ihpiiil .portion ol tlio wlntfi ot an egg,, re¬ 
jecting the rest. ij^Iix it with an eqiud quantity of water. Spread 
it very evenly ujkiu a plate of glass, and (h-y it at the fife. ^ A 
strong heat may be used wfthout^injuring the plate. Tift) filii* 
of di'ied albumen ought to be uniform #nd nciuly invisible. 

II. To an aqueous solution of nitrate of sUver add a conside- 
luble quaiftity of alqjdiol, #o that an ounce^of the mixtiu'c may 
contiiin thi’ce grains of the nifrate. I have tried vario;')' jiro- 
poitions, from one tef six grains, but perhaps three gi’ains answer 
be.st. More experiments are h(S’e required, since tlie i’esults 
are much influenced by Jliis jm't of the proce.s.s. 

3. Dip the plate into this solution, and then let it diy sfion- 

taneously. Faint, prismatic Woui's will then be seen upon the 
plate. It is impoitaift to remark, that the nitrate of silver 
a])j)oars to foi'm a true ctemical combination with the albuiueu, 
rcqdeitug it much hai’der, and insoluble in liquids which dis¬ 
solved it fu’eviously. , 

4. Wash with distilled water to remove any superfluous por¬ 
tion of the nitrate of silver. Then give the plate a second 
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coating of albumen similar ,to the first, but, in drying, avoid 
heating it too uiuch. ^hieh would Ciiuse a commencement of 
decomposition of the siivor. 

5. To an aqueous solutifm of jiroto-iodide of iron aild. jirgi,, an 
equal Volume of acetic acid, and then ten volumes of alcohol, 
i^-llovv the mixture'to I'cpo^e two or three days. At the end of 
that time it will hav^e ehunged coloui', lind the odour of. acetic 
acid us well as that of alcohol will have di«i|.|)eared, .ind tlie 
Ihjuid will have acquired a ja^culiar but agreeable vinous odoui'. 
It is in this state that I>])refer to,euqiloy it. 

G. Into tlu! iodide thus jireparei'. aijd modified, the jdate is 
dipped for a few .seconds. All thes(! .operations may be ]ier- 
formed liy moderate diiylight, avnnding, hov.'ever, the direct solar 
i-ays. • 

7. A solution is made of nitrate'of silver, con tail dug ;d amt 
70 gniins to oik! ounce of water. To th. c^e ])arts of this adil two 
of aecdic acid. Tlaai, if the jirepand jJate is nqiidly di])])ed 
once or twice into this .solution, it ae(piires a very great degrei 
of .sensibility, and it ought then to be jilaced in the caineni 
without much delay. 

8. The ]ilati! is witlnh-awn from the camera, and in oi'dc'r to 
bring out the image, it is dijqied into .a solution of ])rot()snl])hate 
of ii’on, containing omi pait of the saturated solution dilut(>d 
with two or thiee pai’ts of water. Tlu! image a]q)(!.i.rs very 
ra])idly. 

‘ !). Jbfving washed tlu^ plate with \ie.ler, it is now ]ila<‘(sl in a 

.solution of hyjx'suljdiite of soda, wliidi in one minute causes the 
image to bilghten uji (ixeeeclingly, by rmnoviiyg a kind of veil 
wlii/.di ])£eviou.sly covered it. 

r 10. The jJate is ti.en washed with distilhd watei’, and the 
process is tiamiinated. in order, howev’er, to guard against 
future accidents, it is well to giv’e the picture another coating of 
albumen and of varuyli. . 

“ Thwise o])erations may a]>])ear long in the description, but 
tliey iye rajiidly enough executed after a little pnictiee. In the 
]>rocess wdiieh I have now described, I trust that 1 have effeeted 
a lianuonious eomhimition of s'weral previously ascertaiued and 
valuahlc facts, utipecially of the 2 >/(oto(jraj>hic ;i>ro}>erly of iodoh 
of iron, which was discovered hi/ 'Dr. ]Voods. of ParsoiisUm'n, 
in Ireland; and that jf .saljihate of iron, for which science, is 
indehted to tJw researches of Mr. liohcrt Hunt, lii the tnie 
ailjustment of the propoidions, and in the mode of oj)erati< u, 
lies the difficulty of ,these invesipgatious, since it is possible, by 
adopting otlnu' proportions and manipulations not very greatly 
differing from the above, and which a cweless reader might 
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consider to be the same, not onlylto fail in obtjuuiug the highly 
exalted sensibility wliic^i is desir-able in this process, but actually 
to obtain scarcely any photogniphic rcs/tl^ ^t all.” 

Mr. Tiflbot proposed the nante of Am,pl.itype, or doubtful 
image, for^these pictures. This mvme had, however, been adojdijd 
previously, at Mr. Talbot’s recommendation, by Sir John Her- 
schel and in the Collodion'proijessra^ to be by-anddiy desC?ii)oA, 
w(; ha-Pe similar phenomena, to which tko name applies with 
eijnal force. 

ft is not improbalrlc but tj;ie high (h-gi-ee of sensibility which 
is, certainly obtained* in,thi* proce.ss, is rather due to the forma¬ 
tion f)f an iodide of ethyle in the mixture, tluni to tlu' combination, 
as ]\li-. Talbot supposes^ of the pi'oto-iodide and the proto-suli)hate 
oi‘ ir<m. My own researches conviiKjt^ m(! that wo should seek 
for the hRjhe.st degrees of .sensibility amidst the numerous com¬ 
binations of the ethylenud methyle Compounds with the metallic 
oxides. 


Tlui last invc'iition of Mr. Fox Talbot is one by which ho 
obtanis etchings of object.s ; the images of which are ])roJuc<sl 
by radiant .action upon steel ]ilates. This ]irocc.ss, and analogous 
ones by other’s, will bo described in I‘art 111. 



CHAPTER IV. 


"daguerreotype—THE DISCOVERY OF M. OAGCERKE. 


Begtio.v I.—The Original Process of Daguerwc. 


It lias been nlt-eady stated tliat Nie^ice and Dagnen .0 linA’ing 
by accident discovered tliey were prosecuting ex]Kn iuieiits of the 
Siime kind, entered into a partnership. On tlie 5th Dec., 1 
Niejwe cominnnicattsl to Daguerre the jiarticulars of the ])rocess. 
enij)loyed by ]iim, which has been ah-eady described (Chap. II.), 
Tinder the t(Tni Heliograph Y. Niepce died in July 1833, but 
he has left soin^i letters which cleai’ly show that he ]jad been a 
most industrious investigator. One extract appears of pai-treuLu- 
ini])oi'tauce “ I repeat it, sir,” he says, “ I do not see- that we 
cun hope to derive, any advantage from this jirocess {the Mse of 
wdiiK^ more thiin from any other method which deiKUids ujion 
the use of metallic oxides,” (fee. • Again, ^lie says, “ a decoction of 
Thlaspi (Bhepherd’s piu’se), fumes of phosphorus, and ])art-icularly 
of sulphur, as acting oiiLsilver in the, same way as iodine, and 
Cidoric,-produce the siime eflects by oiiidizing the mctal,'/or from 
this cause proceeded in all these I’nstaiJces their extreme semsibiUty 
to liyht.” After the death of M. Nicephore Niepce, a new 
' agreement was entered into between his son M. Isidore Niepuje 
aud Daguerre, that they shoidd pm-sr.e theii- investigations in 
jcommon, and sliare tfie profits, whatever .they might eventually 
prove to be. « 

The'discovery of Daguerre was rejiorted to the world early in 
January, 1839 ; but the process by which his beiiutiful picture.s 
were produced was not made known until the July follliwing, 
after a bill was passed securing to liimself k pension for life 
of COOO francs, and to M. Isidore Niepce,'the son of M. Nic}>ce 
above mentioned, a pensicMi for life of 4(500 ft-ancs, with one-half 
in reversion to their widows. It was regi-etted, that after tlie 
Fyencli Government had tints liberally purchased thewciyt of 
the process of the I)aguerreotv])c,''for '■•the yJory of enilowiny the 
icorld of science ai^d of art with one of the most surprisiny 
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discoveries that honour their nathf land,” ou the argiirapiit that 
“ the invention did not •admit of%eiiig ^-"ured bif patent,/or n,<t 
soon as jmhUshed all mipht avail^themielveS of its adrantiujes.” 
tliiit its autlior should have guarded it by "a patent i-ight in 
England. . 

From the primary imporVinco of tliis very beauti/ul branjfh ctf 
the photograj>hic tu^, 1 shall deVote'some .sjiace to a (leserij)tiou 
of the original*pi;ocess, reserving for tjie (.Gv ision devoted "to the 
manipulatory dotail^wthe de'seription of each inijirovc'inent which 
has been published, having any jii'actleal advantage, eitlier liy 
k*sseniug the labouj’ixsfuired, oi' reducing tin' expense. 

The pictures of the daguyTootyjie arc executed upon thin 
sheets of silver plated»on copjK'r. Altliough the eojijicr serxes 
jtrineipallj' to supjwrt the .silver foil. Phe eonibination of the two 
metals apjiear-s to tend fo the jicrii'ction of tlie ed’cet. It is 
ess(uitial that the silver should be Acry jnii'c. G’lie thickness of 
the cop]x.'r shoidd be sufficient to maintain perfect flatness, and 
a sniootli surface ; so that the iiuagcs may not be distorted by 
■any w'ar])iug or unevenness. Unnecessju-y tliiekness is t(f be 
avoided on account of the weight. , 

The pi'oeess is divided by Daguem' into fiv(^ operations. 'I’he 
first consists iti ch'auing and jtolishing the jilat<;, to fit it for 
riiceiviug the sensitive coating on whieli light forms the picture. 
The second is the formation of the sensitive iodarvt (/silver over 
the face of the tablet. The third is the adjusting of the jilate in 
the camera obscura, foFtfie jiuiiiose of ij'ceiving tin' impi-essioiT. 
The fourth is the briugiulfout of the jdjotograpltii' picture, wliioh 
is iuvisUde when the plat* is taken from the camera, '^ho fifth 
and last operation is to r< 4 jnovc the sensitive coating* and«tlms 
2 «'ev<'nt that suscojitibility of cliange under luminfius inTluenCe, 
which would otherwi.se exist, and quickly destroy the jiicture. 

First jOperation.—A ijmail phial of olive-oil—some limdy 
carded cotton—aimislin bag qf finely fevigated jmmiia'—a jihial 
of nitric acid, diluted’in the projKution of one jwrt of acid to 
sixteen parts of W’atei', are required for this ojieration. Tlie 
operator mu.st also jirovide himself with a small sjiirit-lamj), and 
an iron wii-e frame, uja>n which the plate is to be placed whilst 
being heated ov«r the lamp. The following figures I'cpresent 
this frame. Tlte fir^t view is as seen from ai)Ove. The second 
is a .section !ind elevation, .showing the,manner in which it is 

fixe4 * 

The.plate being first powdered over with pumice, by shaking 
the* bag, a piece of cotton *.li]i))od into* the olive-oil is tlfen 
carefully nibbed over it with a continuous cii-cular motion, com¬ 
mencing from the centre. When the plate is well jKilished 
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it mnst be cloaiiod by jiow leriug it all over with iramice, 
and then rubbing it nth d y cotton, always rounding and 
crossing the strokes,* it being 
impossible to obtalin a true 
surfiwe by any other motion 
o-r tlx' hand. . The surface of 
the plate is now rubbed ail 
over with a phidget of cotton, 
slightly wetted with the di¬ 
luted nitric acid. Fi-cquehdy 
change the cotton, and kecq) 
nd)biiig briskly, that the acid 
may be oipuilly diffused over 
tlie silver, as,if it is permitted 
to run into di'ops, it stains tin? 
table. Tt will be seen wdicn 
the acid has laion pro 2 )erly 
dilfused, fi’om th(> a.])j)earancc 
of a thill film equally sjiread over the surface. It is then to be 
cleaned off with a little pumice and dry cotton. 

Tlu^ jilatc is u'ow jilaced on the wire frame—the silver ujiw.irds, 
and the sjiirit-laiu]) held in the hand, and moved about below it, 
so that the flame jdays ujion the. cojqier. This is conliiiued for 
five minutes, when a white coating is formed all ovei the. surface 
of the silver; the lamji is then withdrawn. A charcoal firii may 
be used instead of the lamp. The jilatcls now cooled 
by ](lacing it on-a mass 6>f metal, ora. .stone floor. When j(cr- 
feeth' cfjd, it is again jiolished Avith day cotton o,nd imrnc.ee. It 
is necessary that acid be again aippliyd tAvo or three times, in 
till'- manner before dii-ccted, the. dry immicc being powdered over 
the plate each time, .and ]>olLshed off gently Avith chy cotton. 
Care must be taken not to breathe u|)()n the plate, or„touch it 
with the fingers, for tiio slighte.st^stain upon the surface avUI be 
a defect in the draiving. It Ls» indisiMjn- 
sable that the last operation with the acid 
be pcrfoi'ined immediately before it is in¬ 
tended for use. Let every piu’ticle of dust 
bo removed, by cleaning all the edges, and 
the back also, with cotton. After tlrs fimt, 
polishing, the plate c is. fixed on a board 
liy means of„four fillets, b b b b, of plated 
copper'. To each of these are soldered two 
srnall projecting ])ieces, Avhich hisdd the 
tablet near the comers ; and the Avholo is retained in a proper 
position by means of screws, as represei'.ted at D b n d. 
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Second Operation. —It is iiccc.sj|iiry for tliis Operatiim. wliicli 
is really tlie most imj)ortaut of that a box, siuiiliu- to figs, 4 

Aid o, too' provided. Figure I 
«‘prescuts ti section, su|)]«isod 
to jiass dowi the middle of tin- 
ajujiiratiis hj-^ the line a ij in 
^iig.*5, whieii repiwent.s the hex 
as seen fi'nm ahovi-. p is a small 
lid iWiich aceunitely fits flu- in- 
tei'ior,and divides tlu‘ boxes into 
txvo chambers. It is kept con¬ 
stantly in its jilace when (he 
box is not in use ; the jaii'jio.se 
of ij^ being to eoncentrale the 
vapour ofthe iodine, that it may 
act*nioie readily upon the plate 
when it is exposed to it. n is 
the little cajisnle in which 
the iodine is jilaced, which is covered with the ring, . 1 , upon 
which is stretched a piece of tine gauze, by which the particles 

of iodine are Jirc'fented 
from rising and staining 
the plate, while the va- 
Jiour, of eoni'se, pas.ses 
freely through it. E is 
the board with the ])laie 
"attached, which rests on 
the four .sniallci’ iiro- 
jecting jiieces, >, tig. .3. 
ti is the lid of tjie^iox, 
which is kept clo.wd, cx- 
cejit Avhen the ]ilate is 
lenioved or inserted. jiPi'cpre.sents tlic sujiports for the covert’, 
ii, tapering .sides all round, folming a fu.inel-shaped box within. 

To pre]iare the^ilate ;—The cover p, being taken out, the cuji, 
11 , is chai’ged with a sufficient’quantity of iodine, broken into 
.small pieee.s, and covered with the gauze, J. The board, 1 ;, is 
now, with the jilate attached, placed liice downwaid.s, in its pro- 
jier jKisition, aii(^ the box Ktrefully closed. 

In this position the plate remains until the vapour of the 
iodine has jiroduced a definite golden’ yellow cohair, nothing 
moih nor les.s.'*' If the operation is jirohmgcd bi-yi^id the jioiut 
at whiMi this effect is produced, a violet colour is assun^ed, 

* If a piece of iodine is placed on a silver tablctt it will speedily, he sur¬ 
rounded with Coloured rings: these being the colours of thin hlms, as described 
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which is much loss sensitive t( light ; and if the yellow coating 
is too pale, the picture prodir^d will prove very Mnt in all it> 
parts. The time fo:j tttts cann&t he fixed, as it depends entirely 
on the temperature of the surrounding air. No artificial h»..i,' 
must Iki applied, unless in the case of elevating the tempcratim- 
of an apartment in which the operation may be going‘on. It is 
ffiso important that the tcufiperatuife of tlie inside of the_ box 
should be tlie same a-s it is without, as otherwise a deposition of 
moisture is liable to talce place over the surface ’of the plate. It 
is well to leave a portion of iodine always in‘the box ; for, .as it is 
slowly vaporized, it is absorbed by'tlji; wood, and when required 
it is given out oveu tlie more extended suiface more equally, and 
with greater rapidity. 

As, .according to the .sqasou of the year, the time for pro¬ 
ducing the requii’od effect may vaiy fVom five minutw i to half 
an hour, or more, it is nocesiaiy, from time to time, to inspect 
the plate. I’his is also nece.ssaiy, to see if the iodine is sicting 
equally on every part of the .silver, as it sometimes ha])]icns tli,at 
tlie colour is sooiiei- jirodiiced on one side than on the other, 
and the jilate, when such is the case, must be turned one quarter 
rounds The jilato must be inspected in a darkened room, to 
which a faint light is iwhnitted in some indirect way, as liy a 
door a little ojieu. The board being lifted from the box wdth 
both hands, the opei’ator tuniing the jilate towards him rapidly, 
ob.servcs the coloiu’. If too pale, it must be returned to the 
box ; but,if it has asisumod the violet cidqui' it is iwele.ss, and the 
whole ])rocoss must bo again gone through. 

Fi-oni description, this'oiKa'ation may apjxw very difficult; 

A « n 



but with a little practice the precisd intei-val necessary to pro¬ 
duce the best effect is pretty easily gup&ed at. When the 


by fiir Isaac Newton. Close examination will show the formation of tmo yillow, 
rm<ts, one within and the other withont the serie.s. If we cover ouc-half of the 
circle with a card, and exposfe the other parlato light, the rings will bo found to 
change colour, the outer and the inner yellow darkening the most readily, and 
to an equal shade; thus proving the advantage of obtaining this yellow tone. 
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pro]ier yellow colour is produced! the plate must l)e put into a 
. frame, which fits the e^era ol>»lira, and the doors aix; instantly 
oloseil uiKin. it, to prevent the* accesi (rf, light. The figures 
"iTpresen# this firame, fig. C, with the doors,, B b, closed on the 
jJate ; and fig. 7, with the doors ojieued hy the half circles, a a. 
D D are stops by which the doors ai’e fastened until the mo¬ 
ment when the pLiteds requir^l for use. The third oji. .•atidn 
slioulA, if possilde, immtaliately succeed tiie second: the longwt 
inteival betw'eeu them should not exf^eed an hour, as theT iodine 
and silver lose thffir requisite ])hotogenic jn'opeities.* Tt is 
pecessary to obscrw, that»tJio iodine ought nevtu- to be touched 
w'itli the fingers, as we ai'o v(‘ry lialdt! to iujhu'o the plate by 
tme-hing it with the hands ttms stained. 

Third Operation. —The third f)]i^’ation is the fixing of the 
jdate atHhe 2 )ro])ei' fix^al distance fi-oni the lens of tlie canieiu 
obscuni, and jilacingthe camera ift>elf in tlie right jiositiou for 
taking tlie vii'w we desire. Fig. N is a ])erj)endieul,ar section, 
lengthwise, of Daguerre’s camera. A is a ground glass by which 



tlie focus is adjusted; it is then removed, and the jihotogitijihie 
l>lat(“. substituted, as in c, fig. 9. B is a Jiiirror for oli.sening 
the eft*e(!ts of objects, ^»nd selecting* tl|p last ])oints of view. 
It is inclined at am angle of 45°, by means of the siq)]ioit, L. 
To adjust the ftcus, the ininv)r is lowered, and the pi(!ee of 
gi'orind glass. A, used. The iocu.s is easily adjusted I’y sliding 
the box, n, out or iij, as represented in the ]ilate. When the 
focus is adjuste^, it is retained in its jdace by mciins of the screw,^ 
i£. The object ^lass, J, is tjfchromatic and fKjriscopic; its diameter 
is about one inch, ah^ its focal distance r.ither more; than four¬ 
teen inches. M, is a .stop a short distance from the len.s, the 

• » 

* Tflis is contrary to the experience of the author of this volume; and 
Dr. Draper, of New York, stated that he has Tound tlie plates iniproifo by 
keeping a few hours before they arc used; and ‘M. Claudet states, that e*reu 
after a day or two the sensibility of the plates is not impaired. 
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object of 'wbiob is to cut off all those rays of light which do not 
come directly from the object r.o which f'he camera is dii-ectcd. 
This instrument rev(fi%cs'tho objects; that which is to the right 
in nature being to the left id; the photograph. Thfe can ijc 
remedied by using a mirror outside, as k J, in figure 9. This 
apungement, however, reduces the quantity of light, and in¬ 
creases the time of the ojjenitioi? one-third. It will, of course, 
be adojited only when there is time to sjiare. «■ After having 
jdiced the camera in front of the hmdsoape, or any object of 
which we desire the repraseutation^ our first attention must be 
to adjust the plate at such a distance •from the lens, that a neat 
and sharply defined jiicturc is 
produced. This is, of coiu-sc, 
done by the obscured gLis.s.. The 
adjustment being satisfactorily 
made, the glass is removed, find 
its place supplied by the flume 
containing the prcparedplate, and 
the whole secured by the screws. 

The doors arc now opened by 
means'of the half circles, and the 
jJate exposed to receive the pic¬ 
ture. The length of time neces¬ 
sary for the production of thebest 
effect, varying with the quantity 
of. light, is* a matter which re¬ 
quires the exercise,of considerable 
judgment, pirticulai-ly as no im¬ 
pression Is (visible upon the tablet 
whqn it* is withdrawn from ■' he 
cameiu. At Paris tliisvaries from 
three tothii-tyminutes. The most 
favourable time is from,seviou to 
three o’clock. A drawing wliich, in the months of Juno and 
July, may be taken in three or four minutes, whll require five or 
six in May or August, seven or eight in April and September, 
and so on, accotxliug to the season. Objects in shadow, eren 
dm-ing the brightest weather, will require twenty minutes to be 
correctly delineated. From what has been stilted, it will be 
evident that it is impossible to fix, with aqy precision, the exact 
length of time neceasaiy to obtain photographic designs; but by 
practice we sfton leam to calcxilate the required time with con- • 
siderable con-ectness. The latitude is, of coiuse, a fixed element 
in tliis calculation. In. the simny climes of It^y and southern 
Fm.uop. these dtwisms mav be obtained much more promptly 
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than ill the uncertain clime of Great Britain, It is veiy im- 
jiortant that the timq uecessaiT is not exceeded,—prolonged 
solarization has the effect of blackening tHie plate, and this de- 
‘^'htt oy.s the clearness of the design? If the ojicrator h;us failed in 
his first exjxjrinient, let him immediately commence with 
another jSatc; correcting the second trial by the firet, he w^l 
seldom fail to produce' a good photograph. 

Fourth Oporation. —The apparatus rciiuired in this openition 
is representeil by fi^. 10. • A, is the lid of the box ; B, a bhick 
board with grooves to recchi e the jdate ; c, cuj) containing a 
little mereiuy, J ;-D,^ spirit-lamp ; P, thermometer; g, glass 
through which to insiiect the ojieration ; H, tablet as removed 

from tlie cameia; i, stand for 
the*s])irit-lamp. All the in¬ 
terior of this ajijMiratus should 
be* covered with hard black 
varnish. The board and the 
affixed jdate being withdrawn 
from the eaniei':i, are placed at 
an angle of about within 
this box—the. tablet with the 
picUu'c downwards, so that it 
may be swn through the glass 
G. The box being carefully 
(dosed, the spirit-la in j) is to lie. 
lighted and jilaccd tinder the 
enp containing the mercury. 
The heat is to bo ajijdied until 
the tliennometcr, the'bidji ot 
which is covered with ihe inpr- 
cury, indicates a temjie.rature 
of 00‘' centigrade (140" Fall.) 
The daini I is then withdniwn, 
and if the thermometer liius 
risen rajiidly, it will continue 
to rise without the aid of the lamp; but the elevation ought 
not to be allowed to exceed To® cent. (1G7° Fah.) 

Aftei- ii few minutes, the image of nature imj)re.s.sed, but till 
now invisible, gn the plafe, begins to apjiear; the ojierator 
assiu-es himself of tlfb.progress of thi.j devclojiment by examin¬ 
ing the 2>ieturo through the glas.s, o, by a taja'r, taking eiu-e that 
the‘rays do not tall too strongly on the plate, and injiun the 
na.scenf? image.s. The operation is continued till the ther¬ 
mometer sinks to 45“ cent? (113® Fah.) When the objects 
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have been strongly illuminatea, or when the ])late has been keja 
in the camera too long, it will bo found, that this operation is 
completed before th<ii 'chermomoter has fallen to 
cent. (131Fah.) This ii, however, always 
known by observing the sketch through the 
glass. 

After each operation the apparatus is" care¬ 
fully cleaned in every part, and in 2 iai-ticnlar the 
strips of metal which hoSd the jJate are well 
rubbed with pumice and jwater, to^ remove' the 
adhering merem-y and iodine. Tlie«pliite may 
now be deposited in the grooved box (^g. 11), 
in which it may be kcjrt, excluded from the, light, 
until it Ls convenient to jie.’dbim the last fixing 
02 )eration. 

Fifth Operation. —This inbeess has for its object the removal 
of the iodine from the jfiate of silver, wliich prevents the further 
fiction of the light. 

A satui-ated solution of common salt may be used for this 
jmrpose, but it does not answer nearly so well as a weak solu¬ 
tion of the hy^iosulifhite of soda. In the first iflace, the pla,te is 
to be placed in a trough of water, jfiuuging and withdrawing it 
immedifitcly ; it is then to bo jJunged into one of the above 
saline solutions, which would act uiwii the drawing if it was not 
previously hardened by washing in water. 

«To assist the effect of the saliUe washes, the plate must bo 
moved to and fro, which'is best done by passing a wire'bcnofith 
the plate. When the yeho\w colour has quite disapiioared, the 
jflate is‘lifted out, great c.are being taten that the imiuession is 
noJ;T;oiv;hed, and it is agaiu.jdiijigial'into water. A vessel of 
warm distilled water, or very pure rain-water boiled and cooled, 
being ])rovided, the jflate is fixed on an inclined plane, and the 
watei" is poured in a cpntinuous streant over the jiictui'e. The 
droj)s of water which may remain u])on the plate must be re¬ 
moved by forcibly blowing mion it, for otherwise, in di-ying, they 
would leave stains on the drawings. This finishes the drawing, 
and it only remains to jircserve the silviy from tarnishing and 
from dust. 

The shadows in the Daguerreotype picturcsi^are rejiresented 
by the i»lished surface of the silver, am} the lights by the ad¬ 
hering mei-cury, which will not bear the slightest rubbing. To 
preserve these sketches, they must be placed in cases of pfistci 
board, with a glass ovqr them, and then framed in wood,* They 
are now unalterable by the sim’s light. 
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The same plate may he eniploynl for many successive trials, 
piYA'ided the silver be r^ot polished through to the coj))K-r. It 
is -s fny important, after each trial,*that the'ijiercury be removed 
'iiiimcdiataly by polishing witli pu*nic(!-poAvder and oil. If this 
h(! neghicted, the mercury finally adheres to the silver, and gooil 
di-awiugs cannot be obtained if this amalgam is present. 

(Section H.—I.Mpno,vEMENTS in Dagveureotype. 

• 

It was announced that the«nventor of the l)agiieiTeoty}>e had 
sRC(V(sled in im])rf)ving tllb sensibility of his jdates to such an 
extent, as to render an -.iufildu^iinxis cxjtosiirv siittieieut for the 
])roduetiou of the bes^ effects ; consequently, securing faithful 
imjtressioiis of niovitig objects. In a f'ommunication with wliieh 
I was fa^ouretl from M. Dagueriv, he stiid,—‘•Though tlm 
priueiple of my new discovery is certain, T am determined not 
to jdililish it before T have su(Teeded in making the <’\t!eution 
of it as easy to everybody as it is to niy.self. 1 have; anmaineed 
it. immediately at the Royal Academy of Paris, merely to take 
date, and to ascertain my right to the ja’iority of the invention. 
By iReans of that new ]>roeess, it shall b(! j)OHsible to Jix tin: 
'iiiiiu/fin of objects hi motion, such as jiabltc re re monies, markel- 
■jilnces covered with 2>ej)i)le, cattle, <C-c.—the effect he.huj instaii- 
iiiiieuus.” 

hi It'll, M. Daguem', in a letter to M. Arago, ptfidislusl this 
process; but it proved*sff complex in its manipulatoiy debiih, 
and so very uncertain, that it has n((t bt'en adapted. As it is, 
lu'wevi'N ctirioui*, and invA>lves the’use of some agents not ordi¬ 
narily ('injdoyed, it is thoyght advisabhi to make soiaP exrt-'jgts 
from the Vomptes llamltis for ^1 iril, ISl’l, in which it wtis pid(- 
lished ;— 

“ I'y .'jij(ei-])o;;ing on the plat(' sevei-al metals, reducing them 
to powder by friction, and by aci(hfiat;#ig tlu' empty spaces 
which the molecides leave, 1 have Ix'en enabled to develojH' 
galvanic actions which j'er-niittlje employment of a much .thicker 
layer of iodide, without having to fear, during the' ojieration of 
light, in the camera •obscura, the.-infiuence of the liberated 
iodine. 

“The new combination which I,empl((y, .and which is com- 
])Osed of several metallic iodides, has thp advant.age of giving a 
sen.syde layer c.a]iable of rccidving imja'cssions siimdtaneously 
by all tjie degrees of tone, and 1 thus obtain, in a very sliort 
space of time, the repj-e.sentsgijon of objeets vividly enlighteimd 
with demi-tints, all of which retain, as in nature, their trans- 
iwrency and their relative value. 
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“By adding gold to the ineWs wLicli I firet used, I am ciialdod 
to avoid the gi-eat dilUcnltyi,which the use of bromine, as an 
accelerating suhstajitc, presented. It is known that only viay 
exjKjrienccd persons could ein 2 )loy bromine with succesis, an<l tfciu 
they were able to obtain the maximum, of sensibility only by 
chance, since it is imptissible to determine this point very piv- 
ci.sely, and since immediately bgyond it tlie T)roiuine attacks the 
silver, and is opposed to the formation of the innjge. i 

“\/ith my new means,'' the laycu' of iodine is always .saturated 
with bi'omine, since the, plate imjy, without inconvenience, be 
left exposed to the vajtour of this s>iJ>stanco for at least half the 
neciissary time; for the application of the layer of gold is oj)- 
posod to the fomnitiou of what' I.s called the veil of bromine. 
The process which I am ijbout to give may, perhaps, be found 
rather comj)licate<l; but, notwithstanding my desire f ) simplify 
it as much as possible, I haee been hal, <sn the contrary, by th<,‘. 
results of my cxjieriment, to multiply the substances employed, 
all of wliich play an importiint part in the whole ])roce.ss. T 
regard them all as necessary for obtaining a complete I’csult, 
which must be the case, since I have only gradually ai'rived at 
discovering the 2 )ro 2 )ci-ties of these different metals, ojie of 
which iiids in promptitude, the othci' in the vigour of the iin- 
jn-ession, &c. 

“ The ojieration is divided uito two principal parts : the fir.st, 
which is the longest, may be made a long time ])ieviously, and 
ijpiy be regai’ded as the comjdetion of tlie miuiufacture of the 
jilate. This operation,lining once madp, serves indefinitely; and, 
without recommencing it, a, gi’cat number of imviressions may b<! 
made (ii J.he same plate. The new siibstances emjiloyeu arc :— 
Aqueous solution of bichloride mcraury; solution of cyanide 
of merciuy: white oil of petroleum, acidulated with nitric acid : 
solution of chlorine of gold and platinum. These are prejiimd 
as follows:— , > 

“Aqueous Solution of Bichloride of Mercury. — 8 grains of 
bichloride of niercui’y in 10,000 grains of distilled water. 

“ Solution of Cyanide of Mercury. —A flask of distilled water 
is saturated with cyanide of mercury, and a certain quantity is 
decanted, which is diluted with an equal quantity of distilled 
water. 

“Acidulated White Oil ol Petroleum.*- This oD is acidulated 
by mixing with it ono-tehth of piue nitric acid, leaving it for at 

* The most suitable oil of petroleum is of a greenish yellow tint, ..nd takes, 
at different angles, azure reilections. ' 

1 have given the preference to this oil over the fixed oils, because it always 
remains limpid, although strongly acidulated. My object in employing an 
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least forty-eight horn's, occasiomillv agitating the flask. Tlic oil 
which is acidulated, and which tik'n powep^iiUy reddens litnius- 
■j 'oer, is (Jpcantod. It is ‘also a little colourefl, but remains vei'y 
iiiu[)id. 

“ Solution of CMoride of Gold and Platinum.— In order not to 
niultiply the solutious,J taho the ordiuiu'y chloride of gold, uaed» 
foi- li.ciyg the impressions, and vrtiich is eomposedof 15 gi-jtinsof 
chloride of gofd,.and 50 ginins of lij-posuljihitc of soda,, to a 
quart of distilled waier. With respect to chloride of platinum, 
4 grains must be dissolved in^fl quarts ’of difstilled water; these 
tti-o solutions art! mi.xed in ctpial (piantitie.s. 

‘‘ I'iiiST ritEPAK.VTio;, OF Tiuj PLATE.—For the s.akeof brevity 
m till! following descilption, 1 will abridge the name of each 
substance.^ Thus, I will say, to ilesi<Jliate tin' aqueous solution 
of bichloi ide of mercury, s'libihndlf ; Jt\<r the sohition of cyanide 
of mercury, eyay/,55;,• for the acidulated oil of 2 ietroleum, oil; for 
the solution of chloride of gohl and platimim, (jold and plaiiiinm; 
and fta-the oxide of iron, rontje only. 

‘‘The plate is first polished with sublimate ami trijioli, and 
afterwards with rouge, until a beautiful black is arrived at. 
Theif, the jilate is laid on the horizontal jilate, ffnd the .sofution 
of cyanide isjioured on it and heated overalani]), as in fixing an 
inqircssion with chloride of gohl. The mercury is deiiositcd, and 
forms a wliitish layer. The jilate is allowed to cool a little, and, 
after having jiountd off the liiyuid, it is dried by rubbing with 
cotton and sjiriukling w*tfi rouge. 

“It is noAV necessary tdjiolisli the x^hitish layer dopo.sitcdby 
the mcKui-y. With a jiwce of cotton stecjied in oil and i-ouge 
this layer is rubbed until it> becomes of a fine bhiek. l\i the Wt 
jilace, it may be i-ubbed x ciy strongly, but with eottoii alone, in 
order to render the acidulated layer as thin as po.ssible. Tlu! 
jdate is .aftei'wards jihicet^on the horizontal jilanc, and the solu¬ 
tion of gold and jilatinum is.jioured on.* It is heated in the 
ordinary manner; jt is then allowed to cool, the liquid is jiourcd 
off, and it is diied by gentle friction with cotton and. rouge. 
This oiienitiou must be perf'ormed with care, esjiecially when the 
inqiiession is not imftiediatcly continued; for, otherwise, .some 
liue.s of liquid would be left/m the jilate, which it is ditlicult to 
get rid of. Afttr tips last frictio* the jilatcs should be only 

acidulated oil is to reduce tlie metals to powder, ind to retain this powder on 
tlie sarface of the plate, at the same time Rivin;; greater thiekneijjj to the layer 
iiy its uuptuous properties; for the naphtha wliich re.sults from the distillation 
of this oil does not produce the same effect, heeau»e, being too fluid, it caruies 
away tlie powder of tlie metals. It is fur tlie same reason that I liavc lately 
recommended the cmidayiueut of essence of lavender rather than that of essence 
of turpentine. * 
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dried, and not polislied. This includes the first preparation of 
the plate, which ma^, he made, a long time previously. 

“Second Preparation. —I jlo not think it fit to allojv a longer 
interval than twelve hours to inteiwene hctwcen this operation 
and iodizing the plate. We left the plate with a deposit of gold 
■irnd platinum. In order to. polish this metallic layer, the plate 
is rubbed with a piece of cottony and oil and rouge, rmtil it ’gain 
becomes black; .and then .with alcohol and cottoif ojJy, in oider 
to remove tins layer of rouge as much as possible. The plate is 
again nibbed very .strongly, and }X..s,sing several times over the 
same places, with cotton impregn.afed with cyanide. A.s this 
Liyer dries veiy prom])tly, it mig^t leave on the plate traces of 
inequality; in order to avoid this, the cyanide must be again 
jKissed over it, and, wiiilc tlic jilate is still moist, we quickly nib 
over the whole suiface of tjie plate with cotton imbibed with a 
little oil, thus mixing these trvo substances; then, with a piece 
of dry cotton, we mb, in order to unite, and, at the s<amo, to dty 
the plate, taking care to I’cmove from the cotton the parts which 
are moistened with cyanide and oil. Finally, as the cotton still 
leavcj traces, the jilate is likewise sprinkled with a little rouge, 
which is removed by gently rabbiug. 

“Afterw.ards the plate is again rubbed with cotton inqireg- 
natoil with oil, only in such a manner as to make the burnish of 
the metal return; it is then sprinkled with rouge, and then c cry 
gently lubbed round, to removji all the rouge, which c,ames 
■Nilith it tfic snporabunJajice of the acidiilated layer.* . Fimilly, 
it is strongly rubbed wdl;!! a luther firm pledget of cotton, in 
order to give the Last polish.f n, • 

It IS hot necessary often to renew,.the pledgets of cotton ira- 
bibeil with oil and rouge; they must only be kept free from 
dust. 

“ On Iodizing. —The colour of the injjiression dejx:nd,s on the 
tint given to the metallic iodide; jt may, therefore, be varied at 
will. However, 1 have found the violet rosq colour most suit¬ 
able. i V' 

“ For transmitting the iodine to the plate, the sheet of card- 
boanl may be replaced by an earthenware plate deptived of 
enamel. The iodine transmitted by this means is not decom- 

* Tliis must be done as {tfutly as pos.sible; for otherwise the rouge would 
adhere to thp.;.'Iate, and would form a general film. ■ 

t In operating on a plate a long time after it has received the first prepara- 
timi, it is ncccs,«ary, before wnploying the a.'-idulated oil and red oxide, to mani¬ 
pulate, as I indicate further on, for tlie plate wliicli has received a fixed imiires- 
sion. This precaution is necessary for destroying the stains which time may 
have developed. ■ 
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]jos(-(l. It is Rsele.ss, I may even say iujiiricms, to heat the plate 
hefoiv exposing it to thqvapom’ of iodine. 

“Washing with Hyposulphite of Soda.—lA order to remove 
till- sensitiTo layer, the solution of hyposulphitys of soda must not 
he too strong, heeause it destroys the sharpne.ss of the imi)res- 
sioii. 60 gi-ammes of the hY]>osulj)hite are sufficient for 1 <piai-t 
of distilled water.” 

The »lal)oint<? nature of this process is «. hanier against its 
use, since the results are r!i»ely eipial to thos(! ohiained hy the 
ordinary Daguerreot}^)e, as it^is now practi.sed, and the labour to 
l>(,‘ exj)eudc(l on the preyarirfion hifiuitely greater. 


The advantages whiffii have been dei-ived from the employ¬ 
ment of ciijnpounds of iodine .and bromine, or chlorine, by which 
th(! sensibility of the D;ignerreotype»has becai gi'catly inipi'oved, 
are so gi'cat, that, with the incidental notice that we owe the- 
application of bromine to Hir. Goddaril, the consideration of 
them are postponed to the Third I’art, as more entirely belong¬ 
ing to the manipulatory details. 



CHAPTER V. 


,TIIE PnOTOGEAfHIC PROCESSES ON PAPER OF‘SIR JOriN 
' HERSCHED. 

The researches of Sir 'Jolui HersiheU have been priucipally 
directed to the iuvestigatiou of t!^ve ])hysi,Mj,l laws which i-egidatc 
the chcniical changes wc have heeii considei'iiig. His aualj'ses 
of the jjrismatic sp(!ctnim “liavc been most complete, and, as far 
as tliey have been earned oyt, go to prove the operation of forces 
other than tliose with which wc are acquainted. 

At the same time, however, as this philosopher has beem 
engaged in investigations of this high order, he has, from the 
multitude of his experiments, been succo.ssful in producing 
sevei’ul processes of great beauty. There arc not any which aie 
to be regarded as jKiCuliarly sensitive—they are iudecxl for the 
most pait lather .slow—^Imt the manipulation required i.s of the 
easic.st character, and the results are mo.st curious and instructive. 

The philo.sophy which is for ever united with the scientific 
inve.stigations of Sir John Her.sc],icl, is too valuable to lie omitted 
ffoin any description of thef processes Vhich ho recommends; 
the following quotations ,iirc therefore'taken from liis communi¬ 
cation ,to the Royal Society, and liikhed together by mj' ovm 
rsicarks "in such a manner as it is .hoped will be most easily 
understood by the miscientiflc amateur. 


Section I.— Oi ANOTYPE. 

The processes in which cyanogen is employed are so called :— 
Sir John Herschcl makes the following reiiuu'ks on the subject 
of his experiments with the cyanides ;— * 

“ I shall conclude this part of my subject by remarking on the 
great number and variety of substances whichj now that atten¬ 
tion is drawn to the cuibjoct, appear tu be photographically 
impressiblii.. It is no longer an insulated and anomalous rffec- 
tion of certain salts of silver or gold, but one wliicli, doiibtlessj 
in' a greater or less degree pervades all nature, and connects 
itself‘intimately with "the mechanism by which chemical combi¬ 
nation and decomposition is operated. ■. The genei'al instability 
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Ilf iifijnuic poinliiTRitious luii'lit Iciul us to ('Xjioot tlio Ol•(■lIl■l•('ll<'l' 
of uuiiioroiis iind reiiiarkalilo casus of tins allcction aiuoiio liodics 
of tJiat class, hut aiiioiiir metallic and otlii’l* clcuiciils iiioraiaiiic- 
aily aiTaiT"cd. instances cnouoli latM' already ii)i]icarcd, and more 
are daily prcsentini!;.themselves, to justity its extension to :dl 
eases in which chemical (dements may he sujijmsed conihined 
w ith a certain decree tif ]axity,,anil so to speak in a tiiltfi'hni 
iijiiil'ihfluin. 4l’hcre can he no donht that<thc jiroce.ss, in a, creal 
iiiajorily. if not in all, case*; whiidi laTce heen noticed ainonc in- 
'(canic sidistanccs, is a deo^ydisinc ore, so far as the more re- 
tancihlc rays are cidici^'rm*!. It is ohviously so in the ca.ses of 
Cold and silver. In that of the hiidiromatc of potash it is most 
pro),aide that an atom, of oxy?tcu is parted with, and so of many 
others. i\ heautiful example of sutih deoxidisinc action on a 
iion-ai’ceiPtine conqiound has latidy oi-cnri'eil to me in the exami¬ 
nation of that intei-i'stinc salt, the t*'rrosesipiicyaiuiret id' potas¬ 
sium. desci'ihed hv .Mr. Sniec in the /Vi//i«o///oro/ No. 

id!). Sejitemher, 18111,01111 which he has shown how to mann- 
liietnrc in ahundaiice and jairity. hy voltaic action on the com¬ 
mon, or yellow ferrocyanuret. in this process nascent oxycen 
IS ajpsorhed, hydrocen civen oil'; and the cljaracters iff the 
resnilin.c conijiound in res]pcct of the oxides of ii'on. forming, 
as it does. J’riissian hliie with Jirotosalts of that metal, hut ]iro- 
ihii-iipc no jirccijiitate with its jversalts, indicate an excess of 
electro-necpitive enercy, a disjiosilion to jiart. with oxycmi, oi', 
which is the same thin.se, to ah.sorh hydrogen (in the pri'seiicewd' 
nioist(ire), and therchy tiv return to its'pristine .state under cip- 
en nisiancesofmyderatesol jedtat ion, SiiclT as thealhnity of protoxide 
ot iron (for instance), for an additional do.se of oxy.cen.itt'. 

Paper sinijily washei l^ vithm. s'dntion of this sidl is.hi.clijy 
■ensitive to the action of li.t;ht. .Prussian hliie is dejpo.sited (tlii 
hase heiipc necessarily supplied hy the de.struction of one 
pop'tion of the acid, andTlie acid hy deci^nposition id' another). 
.\fter half an hour or an In'iir’s exposure to .sunshine, a very 
heaiititul negative’jihotoirrajih i^ the result, to fix which, all that, 
is necessary is to soak it. in water in which a little sulphate of 
Sulla is dissolved, to eijsiire the lixitv of the Prussian hliie d<‘- 
posited, A\ hile.,dry the impression is dove-colour or lavender 
hlue, which has *1 curious a*nd striking effect on the creenish- 
yellow .crouiid of tht',]ia)ier, ]iroducp;d hy the saline solution. 
.After washiipc. the groun<l eolopir disajipears. and the photocnijih 
hecomes hricht hlue on a white gnnind. If too loiTy^exjiosed, 
it gets *ovcr sunned,’ and tin; tint has a Jirnwni.sh or yellowish 
tendency, w liieh, however, is reiiiov ed in iLxiipc : hut no increase 
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of intensity beyond a certain point is obtained by continuance 
of exposure. , 

“ If jjapcT be ^Yai4ifcd with a solution of ammonio-citrate of 
iron, and di-icd, iui(l then a wash ])asscd over it of the yellow 
ferrocyaimret of pottissiurn, there is no immodiatci formation of 
true Prussian blue, Imt the paper rapidly accpiires a violet- 
puqJii colour; whicli deepens after a few ininutes, as it dries, to 
almost absolute blackness. In this stat(‘, it is a p-ositivC'-photo- 
fp’uphic jjaper of high sensibility, and gives pictures of great 
d(ipth and sharpiuiss; biitiwith this neculiarity, that they darken 
again sj>ontimeously on ex]iosui'e to Vie air in diu'kness, and ary 
soon obliterated. The ])a]ier, however, yeinains susceptible to 
light, and capable of receiving othhrjiictui.es, which in their turn 
fade, without any jiossiliiliiy (so far as I can see) of fUTCsting 
them; which is to be regretted, as they .me very beavtiful, and 
the paper of such e.asy preparation. If washed with ammonia 
or its carbonate, tliey an- for a few moments entirely oblite- 
mted, hul premudli/ reapjimr, with reremed Uylits aiul shades. 
In this state they ai'o fixed, and the ammonia, with all that it 
will dissolve, being removed by washing in water, their colour 
beconles a ]mre Pnissiiui blue, which deepens much by keejiing. 
If the solution be mixed, there results a very dark violet-coloured 
ink, which may be kejit uninjured in an ojiaipie bottle, and will 
1 ‘eadily furnish, by a single wash, at a monn'iit’s notice, the 
jiositive jiaper in i|uestion, which is most sensitive when wet. 

. “ It s(vms at firet sight natural te refer these eniious and 
complex changes to tin* instability of, the cyanic compounds; 
and that this oinuiouis to a. i.ertain e.yteut coi'i'cct, isjiroved by 
the, ] iht)t(,-gra|ihic impressions obtained on ) lapel's to u tiich no 
irpn ha.", been abided beyond whut exiSts in the ferrocyanie salts 
themselves. Neverthele.ss, the following experiments abun¬ 
dantly prove that in se\ eral of the changes above described, the 
immadiate aclivii, of the. sohm mys P not exerted on the.se 
salts, but on the iron contained' in the ferruginous solution 
.added to them, which it deoxidrtes or othenvise alters, thei-eby 
presenting it to the femicyanic salts in such a foiau as to 
precijiitate the acids in combination yith the jieroxide, or 
protoxide of ii'ou, as the case may be. To make this evident, 
all that is necessary is stnijdy to lehve out the, ferrocyanate in 
the prepamtion of the p.*y)er, which" thus becomes I'eduqjd to a 
simple washing over with the ammonio-citric solution. Paper 
so washeiMs of a bright yellow colour, and is appai'ently Ifttle 
but in reality highly sensitive to photogi-aphic action. Exposed 
to strong sunshine, for some time indeed, its bright yellow tint 
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is (lulled iuto an ochroy line, or cvoii to fjivy, lud tlie cliaiiifo 
alto"oth(?r amounts to n luoclorate por-ccutacio of flic total li^Iit 
rellcctcd, and in short exjiosurcs is such als^wouhl easily escape 
notice. Mevertheless, if a slip oT this pajKU’ he held for only 
four or five seconds iu the sun (the ('fleet of which is (juile iui- 
]>erceptible to the eye), .and, when Ayithdiawn into the shade, hi; 
washed over with tin* ferros(‘.s(piieyaiiate of ]iota.sh, a eoiiside- 
iidile df'jiosit (tf Prussian hlue takes jilaei.* on the jiart siiinied, 
and none whatever on the 4'est; so that on washing the whole 
with water, a jiretty strong Jjiue iinpr 'ssion is left, deinoustiat- 
ing the reduction (d’ ii’on»in that jiorlion of the |)a|)er to the 
•state of protoxide. TV; efh'ct in ipiestion is not, it should he 
ohser\ed, jieeuliar to,the aiTfnionio-elt.nite of iron. The ani- 
nionio and jiofa.ssia-tartinte fully p(#sse!j(i, and the jierehloride 
(.fiictli/ jiartakes of the .same jil'ojiel'fy : hut the 

exjieriment is far more neatly niadf, and succeeds hetter, with 
the other salts.’’ 

In furthiT developnient of the.M' most interesting proee.sses 
Sir dolin Hersehel says:—"The varieties of cyanotype pro¬ 
cesses .seem to lie innumerahh', hut that which 1 .shall now 
desi-eihe deservi's jiarlieiilar notice, not only foi; its jiri'-enlinent 
heaiity while in progiv.ss, hnl as illustrating the peculiar |iower 
of the amnioniaeal and other pi rsalfs of iron ahove-menfioned 
to receive a latent jiieftir,', suseejitihle of deyelopineiit hy a 
great variety' of stimuli. Tiiis jiroec.ss consists in simply passing 
over the ammonia-eiU'ated ]*aper on which such *a Iate4it 
Jiiciure has lieeii im]iress(*d, iv'r// sjxtriii'ih/ tiwl I'nalii, a wa.sh of 
the solution of^the comn^on yelhlw terroeyanate (prussiate) of 
jiotash. The latent jiieture, if not so fiint as to he»(jrtilc im 
\ isihle (and for this jiuipli.se it*should not he so), is nrgativ^-. 
As soon as tlie liipiid is apjilied, wliieh cannot he in too thin a 
film, the negative ]iieture vanishes, and hy very slow degrees is 
rejilaeed hy a positive oiTe of a violet-hlm^ colour on a greenish- 
yellow ground, which at a'eertain moment po.sses.ses a high 
degree of sharpneSs, and singular heauty and delicacy of tint. 
If at this instant it he thrown into water, it passes immediately 
to Pru.ssian hlue, losing at the same time, howev'er, much of its 
.sharpne.ss, and jjometimes indeed hecoming (piite hlotty and 
contu.sed. lint if this he delayed, (he jiieture, after attaining a 
Certain maximum of*^listinetnes.s, gr^ws rajiidly’ eonfu.sed, es- 
jiecially if the quantity of liijuid ajijilied he more than the jdijier 
,can easily .and eomjiletely' iihsorh, or if tin; hiaish iu "Tip] dying it 
he tilloVed to rest on, or to he jja,s.se(l twive over any jitirt. The 
effect then becomes that of a eottrse and ill-j>rinted tvoodcut, all 
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the strong shaders benng nin together, and a total absence pre¬ 
vailing of half lights. 

“ To ])rovcut this'teonfnsion, giini-arabic may b(( added to the 
prnssiated solution, by which it is hindered from spreitding nn- 
manageably within the j)orcs of the paj)er, and the ]n-eci])itatod 
Prussian blue allowed time to agglomerate and fi.x itself f)u the 
fibi’e.s. Jly th(! use of this ingredicnit also, a imieh thinner and 
more equable film may lx- spread ov(‘r the surfivee ; anti 
‘pr.rfi.ci}n dry, if not sxillici(iht1y developed, the ajtplication may b<; 
rejuatcMl. T>y operating thus I havy oceasionally (though lai'ely) 
s\i(!eeeded in ])rodueing pi<tures of gi'eat Ixauty and richness of 
elhict, which they retain (if ni>t thrown into water) betw(«n the 
leaves of a ])Oi-tfo]io, and have even a certain degree of fixity— 
fading in a strong light, and recovering their tone in the dark. 
Tlie manipulations of this ]>rocess .are, however, dehcates iind 
conq)let(! sticoess is oomparatively rane 

“ If sulphoeyauato of ])ot.ash be addeal to the ammonio-citrate 
or amnioiiio-taitrat(! of iron, the ]xaailiar red cohuir which that 
test imhnx's on jxu'sidts of tin; metal is not 2 >i'oduced, but it 
apjH-ars at oiux' {)n adding a drop or two of dilute sulphuric or 
nitricfaiad. Ties ciixaimstance, joined to tln^ jx’i’fect neutrality 
of tluise sidts, and their ]x)\v('r, in such maitral solution, of 
enduring, und(‘comjx)S(xl, a boiling heat, contrary to the usual 
habitudes of th(‘ ]x>ro.\idc of ii-on, together with tlu'ir singular 
tiiinsforjnation by' the action of light to proto-sidts, in aj)])arent 
oppositioi’i to a \ (‘ry strong afliiilty, has, 1 (!onfes.s, inclined ine 
to s]x!culatc o]i the possilnlity of their ferj'uginous base existing 
in them, not in the ordiniiry foian of peroxide, b;it in one isonie- 
ric with it. The non-fonnation of Prussian blue, when theii- 
siduliof.s are ]nix<'d with piaissiafec! of ^j)ota,sh, and tlu! forimation 
in its ]il.ae(^ of a (hieji vioht-cxdoured liquid of singular instability 
under the aetion of light, statins to favour this idea. Nor is it 
altogether ini]x)ssible fhafrthe jiecidiar' “ja-ejKired” state super¬ 
ficially' assuiiKxl by iron under the influence of nitric acid, lir.st 
noticed by Kcir, and since maik the subject "of exjieriment by 
M. Sciihnbein and myself, may dej)end on a change superiicially' 
operated on the iron itself into a new metallic body isomeih^ 
with ii’on, imoxidable by nitric acid, and which may be coirsi- 
dered as the nidici\l of that peroxide which exists in the .salts in 
question, and pissibly alsy of an isomeric protoxide. A combi¬ 
nation of the common ])rotoxido with the isomeric jKsroxide, 
rixther tliaii with the same nutal in a simjily higher .stage of 
tnddation, woidd affoj'd a not unjdausible notion of the cheinicid 
nature of that jHieidiar iuteruiediate oxide to which the name of 
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‘ FeiToso-fori'io’ lias Ir'CIi given by Berzelius. Tf (to reinb-r iny 
iiieaniiig more clear) we foi’a moiiumt consent to designate such 
an isomeric form of iron by the name snfi'rliiiH; the oxidi' in 
((uestionknight bo regarded as a sideriate of. iron. I’ofb ]ibos- 
jdiorns and ansenio (liodies remai'kable for sescjni-iMnnbiniitions) 
admit isomeric foiiiis in tlydr oxid(;s and acids. But to return 
froni this digression. * • 

"Jf*to a niKtnri? ofammonio-eitrate of "iron and.suliihoevanate 
of jiotash, a small dose of hitric aeid’be added, tbe resnltingred 
li(|nid, s])i-ead on pajier, s|io|^taneously whitens in tbe dark. If 
jnoi e acid be !iddecl*tilj thf ]ioint is attained when the discolor,i- 
tion begins to relax, .-eid the jiajiei' when diy retains a, eonsiih'- 
rable <l< gree of coionn it is ]>owerfullv .‘itfeeted by light, and 
receives a ])ositive ])ietnre with greak r.i]iidity, which a|i|ie.irs at 
the baekkif the pa]ier with even more disi iiwtiiess th.in on its 
face, 'file imjiression. however, is*)iallid, fades on kei'jiing, nor 
am J aequainted at [a-esent with any inoile of fixing it. 

“ if ]>a]ier be washed with a mixture of the solutions of 
ammonio-eitrate of iron and ferrosi'.sqiiieyanale of jiotash, sons 
to contain the two siilts in about eijual pitqiortions, and being 
thei* ini]ire.s,sed with a jiieture, be thrown into.water and*dried, 
anegatiie blue image will be produced. 'I’his jiietitre 1 have 
tound to be snseejitible of a wry curious transformation, jac- 
eeded by total obliteration. 'I’o elfeet this it must be washed 
with .solution of proto-nitrate of mereurv. which in a little time 
entirely discharges it. • The nitrate being t!iorough?\' waslted 
out and the jiietnre dried, a smooth iron is to be passed over it, 
somewl^at hot^n- than js used for ironing linen, but not 
snllieiently so to scorch or injure the pajier. '('he »bflteinte(| 
jiietnre immediately reaiipeai's,»not blue;but brown. Ifke|ittir 
some weeks in this state betwa'cn the h'aves of a jiortfolio, in 
eomjilete darkness, it fades, and at length almost entirely dis- 
ajijiears. But what is very singular, "a ti'esli a|ijilieation of the 
heat revi\ e.s and restores it to its full intensity. 

“ This curious fransfoimatioil is instructive in another way. 
It is not ojienited by light, at least not by light alone. J (■‘■jiniic, 
I'ui/H'nitnre mnni be attained, and that temperature sullices in 
total darkness. .Nevertheless, I find that on cxjiosingto a, v ery 
concentiuti'd .s])(*ctrum (collected b\; a lens of short focus) a sliji 
of pajier duly jirejiarfcj as above (that.i.s to say, by washing witli 
the^mixed solution.s, exjiosnre to sunshine, washing, and dis¬ 
charging the uniform blue colour .so indnceil as uT the last 
articlej, its whiteness is chaugeil to bi'owai over the xvliole region 
of the red and orange rays, hut 'not henojid the luminous .sjiee- 
truni. Three conclusions seem unavoidable :—1st, that it is the 
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heat of those rays, not their light, which operates the change ; 
2iully, that this lieat possesses a peculiar eheniieal quality which 
is not possessed by the pui’ely calorific rays outside of the 
visible sixictniin, though far moi'c intense ; and, 3rdly, that the 
heat radiated from obscurely hot iron abounds especially in rays 
aiialogous to those of the region of the sjiectrmn above 
indicated.” 

SiuJohn ITei'schel then nroeiieds to show that* whatewir be 
th(( state of the iron in the double s,arts in qvcstkm, its reduction 
by blue light to the state of prot< xidc is indicated by many 
othiii' reagents. Thus, for example, it' a sliji of paper pre])ared 
with the ammonio-citratc^ of iron be expos(!d jiartially to sun¬ 
shine, and tluai washed with the bichromate of potash, the 
bichromate is deoxidised,'’.and jirccijiitated upon the sunned 
portion, just as it would by if directly exjtosed to ‘the sun’s 
rays. 

I have proved this fact with a great number of jiiaqiarations 
of cobalt, nickel, bismuth, platinum, and other salts which have 
been thought hitheito to be ins(aisible to solar agency ; but if 
they ai’e partially sunnetl, an<l then washed with nitrate of silver, 
.and put aside in the dark, the metallic silver is slowly redissced 
upon the sunned portion. 1 n many instances days were reijuired 
to produce the visible picture ; and in one c.a.sc, ]ia]>er, being 
washed with neutral chloj’ide of platinum, w.as sunned, and then 
washed in the dark with nitrate of silver: it was some wei'ks 
before thi' image mad(! its appearance, 'out it was eventually jier- 
fectly developed. This specimen has been kept for .several years, 
iiud continues constantly to improve i? ch^arue.S!t and definition. 


Skction II. —Chrysotype. 

A process of an aimiogous character to that which has ju.st 
been described; and in which the chloride of gohl is an agent, 
must be, next de^scribed : this wAs discovered at the same time 
as the cyanotype, and has been termwl the ehiysotyjie. 

“ In onler to .aseei't.ain whether any portion of the iron in the 
double ammoniacal sidt employed had really undergone deoxida¬ 
tion, and bc(!omp n'duced to .the st.at,e of jmrtoxide, as sujijwsed, 
I had recourse to a solution of gold exactly nputralis(!d by 
Ciirboiiate of soda.. The proto-salts of iron, as is well knovqi to 
chemists, jn-eeipitate gold in the metallic state. The eflect 
prdved cxceidingly striking, issuing in a process nowise in¬ 
ferior in the almost magical beauty of its effect to the calotyjie 
2 )rocess of Mr. Talbot, which in some resp.ects it nearly resembles; 
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with tliis advantage, as a matter of cxpei-iincntal exhihition, that 
the disclosure of the dormant image does not require to he pei-- 
fonued in the dark, being not interfered ■w’ith hy moderate dav- 
liijhl. As tlie experiment will pVohahly he repeated hy others, 
] shall here deserihe it ah initio. Paper is to he washed 
witli a moderately concentrated sojution of ammonio-citrate of 
irmi, and dried. The*strenglh^)f the solution should h(^ siurh as 
to diy*into a ^ood yellow colour, not at all hrown. In this state 
it is r<!ady to receive a jihdtogiujihkAiniage, xvhieh may he im- 
jiressed on it either from m^ure in tht' camera oh.scura, or from 
•■in engraving on a fraipe Mi siinsliine. The image so impressial, 
howe\er, is very faint, and sometimes hardlj'jiei’ceptihle. The 
momc-nt it is removed from ‘the frame, or camera, it must he 
washed ovej- witli a neutral solutioi* of gold of such strength as 
to liave iMiout. the colour of slcrry wine. Instantly the jiicture 
apjiears. not, indeed, at once of it.-Tfull intensity, hut darkening 
witli great rajiidity up to a cerfain jioint, dejiemling on the 
strength of the solutions Used, itc. At this jioiiil nothing can 
surpass the sharjuiess and ]ierfection of detail of the resulting 
]ihotogra]ih. To arrest this jirocess anil to ti.x tlie jiieture (so 
tiir*it least as the further iigency of H<jht is eiineerned), H is to 
he thrown into water very slightly iicidulaled with sulphui’ic 
iicid, and well soaked, dried, wiished with hydrohromate of 
])otash, rinsed, and dried again. 

" Such is the outline of a jiroee.ss to which I propose a]iplying 
the name of Chriixotijj^, in order to recall, hy similarity of skiiic- 
ture and termination, the i'aloiijpi' proces.s of Mr Talhot, to 
whichyiu its g^ueiiil etfij^'t, it afi'iVds*so close a jiaralh;!. I’eing 
M'ly recent, 1 have not yet (June It), 181:1) ohtained.<i eomplcto 
command over all its defails, Mut the termination of the scssjiin 
of the Society heing close at hand, 1 have not thought it 
advisahle to snpjire.ss its mention. In jioint <>{' dimi sensihilitv, 
the chry.sotype jiajier is certainly'inferionto the cah ity| «■ ; hut it 
is one of the most remarkahle jieculiarities of gold as a jihoto- 
grajihic ingredieilt, that extreticJij fe.chle. inipresuvni.'i min' niailr, 
III/ liijlit </o on oftcnmnlx dni'lcciiiwi Kpovtoui-miidijond 
oppari'iMii -withont limit, no loinj on t/iu leant ■‘•cntiije of on redored, 
rliloride ';t [/old^reniniint in the paper. To illustiiite this cui’ious 
and (.so far a.s applications go), hig^ily imjiortant ])ro]ierty, I shall 
mention incidentallyi the results oj' .some exjierirnents made, 
during the late fine weather, on the liafiitudes of gold in jiresence 
of oxalic acid. It is well known to chemists thar^his acid, 
heatccl with .solutions of gold, jirecijiitates the metal in, its 
metallic state ; it is upon this jirojierfy that Berzelius has 
founded his deterinination of the atomic weight of gold. laght. 
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!UJ ■well as lusat, also ojKo-atcs this j)reoij)itation ; but to iviider 
it effectual, several coiulitious are necessiuy :—1st, the solutifoi 
of gold must be ueuival, or at most vtirt/ slightly acid ; 2iid, the 
oxalic acid must ly add(^d in the form of a ueutial oxalate ■ 
and .3rdly, it must be jircseiit in a certain considerable (jiumtity, 
■which ((uautity must be greater the greater the amount of free 
iudd ])reseut iu the chloride. Under the,a, conditions, tlie gold 
is )a'ecipitatcd by light as a, black ]powder if th< li-juid be in a. . 
bulk, and if merely washed over paj>ei a stain is pnahifapd, which, 
howev«'r feeble at fh'st, u.idei' a C(p^tain dosag, of the chloi-idc', 
oxalate, and lre.e acid, goes on increi dng from day to day and 
from wuick to week, when laid by in tlie,dark, and esj)ccia,lly in 
a dam]) atnios]ihcrc, till it aei|uire4 ;dmost,tlie olackness of ink; 
the unsunned portion of t';i’ j)aj)er remaining unaffected, ))r so 
slightly as to I'endei' it almost certain that wliat litthuuUion of 
the kind exists is due to the eifect of casual disjaTsed light 
incident in the ja-c]miration of the j)ai)er. T ha ve before me ii 
S])ecimen of ]ia,])er so treated in which the Ifeet of thirty 
sccojids’ exjxisure to sunshine was (pioe in isible at (irst, ami 
which is now of so intense a j)!!!"])!)) as may w‘11 be cidled black, 
while the. unsun,ned jairtion has acipiiicd comjjanilively layt a 
very slight brown. And (which is not a little rem likable, iiml 
indicates that in the time of exposure mentioned the 'iimxinviin' 
of effi'ct W'as attained) other ])or(ions of the s;ime |ia])er exjiosed 
in gi'inluated jirogression for longer times, vix. J min., 2 min., 
and min., are not in the li'a-t jierce] tilde degi’ce darker th, 
the. poiiion on which the light hail act»‘d during thirtysi'cuniIs 

“ It paper jirejiared its above recommended for the erxsotyjie, 
i^ier wdii tile iunmoniivcitiato o-i amiiionio-tartrate of iron, and 
imjiresseil, as in that pi'ocess, with ii latent jiictiux', be wtished 
with nitrate of silvei' instciid of a solution of gold, a very slmi'p 
and beautiful jiieture is devidojH'd, of gieat intensity. Its dis¬ 
closure is not instantaneous ; a few moments elajise witJjout 
ajijiarent eflect ; the dark shiideg are then fiist touched in, and 
by degrees the details iijijieiU', but much more slowly than iu the 
case of gold. In two or three ndnute.s, lujWi'ver, the ■maximum 
of distinctness will not fail to be attained. The jiicture ma v be 
iixod by the hy|)osul]ihitc of soda, which alone, X,believe, cfm be 
fully dejjended on I'or fixing argentine phot.ogriijih.s. 

“Tin- best process for lixing iiny of the jihotogr.ijihs prejiiired 
with gold'TS'as follows ;—As soon as the picture is satisfactorily , 
brought out by the aurifei-ous lii|uid, it is to be rinsed iu s])riug 
wjiter, vyhich must be three times renewed, letting it remain in 
the third water five or.ten niinute.s. It is then to be blotted oil’ 
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aii<l (Irit'd. after wliicli it is to lie waslied on liotli sides with a 
Ollier liat wi'iik solution’ of li.vdriodate of jio^ish {!or/i(/i: of potas- 
sinh' 1. Itjtliere he any free ehloridf of gohl ])resent in tlie ]lores of 
'ia|ii r it r ill he diseoloui'ed. the lights passingdo a ruddy hrown ; 
I' t ! le y sjieedily whiten again sjiontaneously, (ir at all events on 
iliiia/iiig it (after lying a iBinute or two.) into fresh water, in 
■' ii'eh,,heiiig again rinsed and (h-ied. it is now perfeetly fixed.” 


Hkctio.x Jn.—PyioToiy;T;’iii(' I’iioperties of IMuucriiY. 

'• ..\s an agent in ilie daguerreoty|ie [iroees-s, it is not, strictly 
-neai^'iiM ,u,ii|iigra]ihi»all\ aili'cted. It ojienites there only in 
vntue of III, readiness to amalganial*' witii silver |iro|ierlv Jire- 
oti-ed to i^‘('ei\'e it. that it Ilos.sc.'.ees ilti'cr! jiliot.ograjihic sus- 

■ entil.iiity, liox'eMr, in a '. ly eiiiineiit degree, is jiroved hv the 

.eiloi.'. iii'.'i \j\iiha n;. !,■ ' .1 ji,i|ier he washed over with a weak 

"htti'-e o.i: ,1- ■ i.,n. end. v.iaai dry, with a .solution of 

i.i.i A hrigl.l \eilow paper is jiroduced, 

' '1' t!"' 'i-.iii , livir;;:i i.t (ho la.aids he Idt) is e.xeeediiigly 

■ e v hill- wet. c'a I'kei I i 11 g to ,i hrowii colour in a. vefy few 

; ' 'r aiii-hine. W it lidrav. n, the iinpn'.ssion fades 

,a|iidi . ale! ii.< pi j ' r in ,1 !■ u leairs 1 eeo\ ers its original colour, 
in opi'raitng thl.s eiiange i.i ei hnir. the whole sjieetruni is elfec- 
tiii. Xiilh the exeepiiiiii nt tile tlieriiiie ravs heyond the red. 

ri'ol 0-11 it rate oi niiSvtiry si 111 ply w ashed o\ er paper' is slw»'l V 
and itehly hlaekeiied hy exposure to sunshine. g\nd if jiajier 
lie inipj;i,'gnaieik wuh ihi^ ifninioino-e’trate of iron, already .so 

■ itiii ineiitioned, jiartialU' sunned, and then xvasheiU w*ith thi^ 
,'r ao-nilrate, a I'ediietion ot ?iu‘ lattc’r salt, and consoipieiiyy' 
"liettenii'g ot the jiu|ier, takes place \eiy slowly in the dark over 

■ he suniK'd jiortion, to 'varly tlie siiine anioiiut as in the direct 
a tioa ol the light 011 the sinijily iiitriiteiUjiajier. 

lint it the inereurial salt he suhjeoted to the action of light 
in eont.iet w ith th’e aniinonio-eilrate or tartrate, the eifeet is fiir 
more jiowcilul. Considering, at present, only the citric douhlo 
.salt, a jiajier ]ire]larcd. hy wa.shing first with that .salt and then 
with lh- nicrcujial jiroto-iiitratc (drying hetween) is endowed 
with considcinliic scnsihility, and diirkcns to a very deeji hrown, 
nay, to eouijilcte hl'iekiicss, on a nuiijcratc I'xposure to gtsid 
sun., \ cry sharp and intense jilmtogi-ajihs of a negative elai- 
■acter may he thus taken. They aie, however, dilhcitlt to fix. 
The oidv method which I liiivc timiid at»all to sui-eeed has lieeu 
hy wa.shing them with liichromate of [lotash and soaking them 
for twenty-l'our liours ii; xvater, xvhieh clissolns oiU the chromate 
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of mercury for the most part ; leaving, however, a yellow tint 
on the ground, which resi.sts ohstinate’fy. But though pretty 
effectually lix(ul in this way against lujht, they arc not so agaiirst 
time, as they fiwhi considerahly oji kee])ing. 

“When the proto-nitrate of nun-cury isinixed, in solution, with 
either of the annnoniaoal doulde sjilts, .it forms a piveipitate, which, 
worked up with a, hrush to tlKj.oonsistenee of ereiim, and s;>rc;ad 
u)foji paper, produces very fine j)ietui cs, the iuten?.ity of which it 
is almost impossible to go beyond. Most) unfortunately, they 
cfijiirtot be preserved. Tdt'ery at<;(!),'pt to fix them has I’esulted 
in the dewtruotion of their beaiity ;in<l,force; and cA’cn wdien 
ke])t from light, they fade wdth inore ••ar less rapidity, soim; 
disapjK^aring almost entii-ely in three or fimr days, while othei-s 
have resi.sbid tolerably wirtl for a- fortnight, or even a month. 
It is to an ovcr-do.se of tartaric acid that their moi e I'ajhd deterio¬ 
ration seems to be due, and of course it is impoitant to keep 
down the proportion of this ingredient .as low as possible. But 
without it I have never suceaiCded in pi-oducing that peculiar 
velvity aspiict on which the ehann of these pictures chi('fly 
(hpcmds, noi‘ anything like the sajiie intensity of colour without 
over-ihinuiug.” 


Section TV.—Ferro-Tautiiate op Silver. 

■ •TiNtendinghisimpiiries still further into these very remarkabh? 
changes, the following process ]ii-osented itself to Sii- J. llcrschel, 
which LS in many resj)ects reniarkablej > >• 

_^If nilVa-ie of silv(‘)', s]>ecific gi'avity, 1'200, Ik? addeil to feiTo- 
fawtiirke acid, specific gi'avitj'' I'tlJd, .a ])reeipitate fdl.s, which is 
in grciit measure redissoh etl by a gentle heat, leaving a black 
sediment, which, being cknired by subsijleuce, a licpiid of a pale 
yellow colour is obtahu'd, in which a further addition of the 
nitrate cixuscs no turbidness. When the total quantity of the 
nitnitecl solution amounts to about half the Tadk of the ferro- 
tiirtarie acid, it.is enough. The liejuid so pi’cjiared does not 
altm- by keeping in the dark. 

Sj)read on jiaper, and exposed wet to the «unshine (paitl}'^ 
shailed) for a few seconds, .’lo impre.ssion seen.s to have been 
niiide ; but by degi’ces (although withdrawn fi'om tlui action of 
tlu! light) it developes itself spontaneously, and at length,, be¬ 
comes vt^^ intense. But if the ])aper be thoroughly d,ried in’ 
tluc dark (in which state it is of f very ])ale gi'eeni.sh-yellow 
colour), it possesses the singular pi-operiy of receiving a dormant 
or invisible pictui-e ; to ]iroduce whieh (if it be, for instance, an 
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oiicp'.Tv*ing tliiit is to 1)0 cojjicd), from tliirty socoiiils’ to a minute's 
exjHisnrc in tlie suiisliiiic^ is remiisite. It slio^ld not be continued 
too long, i^s not only is tlie ultinyite effect less striking, but a 
j)ii-ture begins to be visibly produced, wliieli darkens spont- 
neously after it is tvitlidrawii. But if the exjjosure be disi-on- 
tiniied before this effect comes on, im invisible impres.sion is the 
ri'sult, to develo ])0 which all tlia^ is ne<'es.sary is to breathe upon 
it, when it imfm;diiitely ap^)e,irs, and^vciy sj)eedily iicipiirev ..n 
extraorilinary intensity and shaipuess, as if by magic, Instetid 
of the breath, it niay be sni'ji'ctiMl to the regulated action of 
;r.jtiiMHis vajionr by laying *t in ti blotting-paper book, of which 
s.iine of the outi'f leavi s on .sides hiivc been dam]>, or by 

hohling it ov)'r warm %t'ater. 

Many ])re])arations, both of silver .'Ind goM. ])o.s.sess a. similar 
pro])ertv, iTi tin intiaior degrei' ; bu^ none that I have yet met 
with, to anything like thi‘ extent of that above described, 

Thi'se j)ietinvs do tint admit of being jM'ianani'iit ly lixeil ; they 
iiv S') .against, the iictioli of liglit, but not against the o|)eriitir)ns 
of tiini'. Till y slowly fade out even in the dark ; and in some 
cxiin)]il( s whieii I have prepared, the remarkable ])henoinenon 
of a A, (oration after fading, but with rever.sed liglits tind shades, 
has taken place. 


Section V.— A.mimiitvpe. 

• • 

The following very reinaikable process was eo^nmunieatcd by 
Sir .lohi» ITer.sckel, ;it the«lneeting of the Briti.sh As.sociation iit 
York. The proeess eanmjjt. be regarded as ])erfe(.t, but from it-' 
beauty when success is obtaiuefl, iii’al the ettrious mittirit of leH 
its ))ln‘nomena, it is denned hnporlaiit to include it, in the ho|)c 
of inducing some inve.stigiitor to take it u]i. 

Sir .fohii Her.sehel says, alluding to (Mie processes just de¬ 
scribed, •• ] had hojied to have perfected this jirocess so tiir as to 
havi‘ rednei'd it to a detinite statement of nmniptdatiouij which 
woidd insure sucee.ss. But, eaiiricious as ]ihot()gra])hic |)roeesses 
notoriously are, this Iris ])rovcd Sjo, even beyoml the ordinary 
measuri' f such eaj)riec. *, Paper proper for ])roducing 

an amphitvjie ])k.turc may.bc ])repared either with the ferro- 
iaitrale m tin- feiTo-eiti'ate of the |iii’iti,^xide or the ])eroxide of 
mnigny. m- of the jirotoxide of lead, by using creams of these 
*-..|lts. mj by suece.ssive ajijilications of the nitnites of the respec¬ 
tive oxide.s. singly or in mixture, to the paper, alt(‘rnating with 
.dilutions of the iimmouio-tartrate or ainiuonio-citnite of iron, 
the latter .solution being last apolicd, and'in more or le.s.s ex- 
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cess. ■“ Paper so prepai'cd aud driiid takes a negative 

piotore, in time va]\yiiig from half an hour to five or six hours, 
according to tlu; intensity of the light; and the impression pro¬ 
duced varies in a])piireut foreci from a faint and hardly j)erce]>- 
tible ])icturo to one of the highest coneeivahle fulness and rich- 
nefss both of tint and (hfiail, tins odour in this case being a 
superb vadvety brown. This cxlnane richness of effeet i,s not 
jir'itluced except lead' bo jiresent cither in the in'gredicilts used, 
or intlui papw itself. It is not, as i eiriginally sujiposed, due to 
die presence of free tai'iarie acid,: The pictures in this .state 
arc not jiennanent. They fade in tiie ylafk, though with very 
different degrees of rapidity, some (esjio dally if free taidaric or 
citric acid bo present) in a few (lays; while others remain for 
weeks uiiimjiaired, and rivjuire wlnde years for tlieir totid ob¬ 
literation. Put, though entirely faded out in ajipe'.iraiiee, the 
jiicturo is only j-endered donnaiit, and may be restored, ehaug- 
ing its charactei' from negative to ](ositiv(^, and its colour from 
brown to black (in the shadows) by the fidlowiiig jii'oeess:— 
A bath being prejiaied by jiouriiig a smidl ijuantity of solution 
of ])er-iiitrate of merciuy into a lai-ge cpiantity of water, and 
letting the sub-nitiuted ])reei]iitate subside, the picture inust be 
immersed in it (carefully and rejieateilly clearing oil' the air- 
bubble.s) and allowed to lemain till the pietiu'e (if anywhere 
visible) is entirely destroyed, or if faded, till it is judged suffi¬ 
cient from jirevioiis (■x]i(*rieuee; a term wliieh is often marked 
bj^'cho a'Jijieaniuoe of a feeble positive'jiicture of a bright yellow 
hue on the jiale yellow ground of the jiaper. A long time 
(several weeks) is often reqiured for, this, but,heat aueelerates 
Jlie suftion, and it is often com])lete in a fi^w hours. In tliis 
state t^ie pictiuc is to be veiy thoroughly idused aud soaked in 
pure warm water, and then dried. • It is then to be well ironed 
with a smooth iron, heated so as barelj' not to injure the 2 )a]K(r, 
jdiusing it, for better security against scorching, betw((en smooth 
clean jwihu's. If, thou, the jiroeess have been .successful, a ])er- 
fectly bl.'ick positive picture is fit once develojied. At limt it 
most commonly hajipens that the whole jiicture is sooty or 
dingy to such a degree that it is condeuiued as sjioilod," but on 
keejang it between the leaves of a book, esjuieially in a moist 
atmosphere, by extremely islow dtjgi'ces this« diugine.ss di.saji- 
jieai's, aud the jiictui-e, disengages itself ’ with continually in- 
ei-easiug sharjmess and clearness, and acquires the exact 
of a cojqicrjilate engi'aving on a pajier more or less tinted with 
Jude yellow. • , 

“I.ought to observe, that the best and most uniform sjioci- 
meus which I have ja-ooured have been on jiajier previously 
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waslH'<l with ecrtiiiii piT])an(ti()Us ot iii'ic acid, which is a \cry 
j-ciii.irkahlc and jsjwci'M photngnxjdiic clcin^-jit. The intensity 
(if tin' ()vii;iual negative pictnre is im eiiteilon of what may ho 
exiieeted fli the jmsitive. Tt is tixfm tlio jiividnetion, hy oni' and 
the satne afdion of the liglit, of either a jiositive or ;t negative 
)ii((tnre, according to the sn^isei|nent, inani|nilation.s, tliat 1 have 
designateil the jtroeess•tints geiuj'ally sket(.-lied otit, hy the lerni 
.I//(/(/(Tt////(', ’‘it nanie suggested hy i\I r.* Tjtihot, to whoiii .1 
eoninninieateil this singnlar*resn]t: ai*d to this jiroeess or class 
of jiroeesses (which 1 etinno^,donht wflen pnrsned will lettd to 
ijtmie very heantifnl fesiilt,*) I ]iro]iose to restrict the name in 
(jtiesl ion. thongh it ajiylies even more approjiriately to the fol¬ 
lowing exceedingly eniiioiis an*f remarktitile one in which silver 
is coiicenicd. At the hast meeting I Miinoiineed it mode of pro- 
dneing, h\»means of a .solution of silver in eonjimetion with 
ferro-tartarie aeiil. .a dormant jiietiire hroiight out into a forta- 
hle negative impre.^'inn hy the hreath, or moist ;iir. The solu¬ 
tion thmi desiaahed. and which h.ad at that time hetai pre]i:ired 
some weeks. I may hm'e aeeiihait.ally r(anark, Ims retaineil its 
limnidity and phologr.iphie propiaaies (|nite nnim[i.aired dnring 
the v^h ‘le yetir since ela[ise(l. .and is now ;i.s sensitive its ever—a, 
]iro|ierty of no simdl value. Ts'ovv, when a jtietnre (for e.xaniple, 
an ini|iression from tin laigraving) is taken on jitijiia- washed 
with this .solution, it shows no sign of tt picture on its hack, 
whetlaa- that on its faia' he develojied or not ; hiit if, while the 
aetinie intlmaiee is still fri^h upon the liiee (/.e. ;is .soon'as ifr^s 
rmnoved from the light), the buck he exjiosed for tt. way few 
seconds Jo snns^|ine, and Jhtat refnoved to tt gloomy jilaite, .a 
]iositive Jiietiire. Me e.i’ort vinnjih’iHfiil. nf tbi> -eet/rt/nv: oKC ha. tin: 
iilht r aid", thongh wanting*of eiKtrse. in sharjmess if the jitfpia' 1'J> 
thick, xbiiidii (unl <irailiiidlii inal'i'a ila llaa'e, and in 

half an hotir re()nires eonsidia’ahle inti iisity. 1 ought to imai- 
tion that the ftai'o-tarliliac acid in (iiiestio* is ]ire]iitred hy jire- 
eipitating the ti la-o-tartrati; of .ammonia hy acetate of lead, and 
deeumjiosing the [irecipitate hy (*.111110 snlphiirie iita'd.” • 


Section Vf.— The (.'oi.oi itiNG ’Matter of Fi.owers. 

T1 le results ohtained hy tsir .JohluTfersehel on the colouring 
jiiiees ot tlowers are th*) reiiiiirkuhle to*he omitted in a treatise 
in which it is dt'sirahle that eva ry ]>oint should he registered up 
«to the date of jaihlication, which eimnei-ts itself with the plieiio- 
tmaia of chemical change ajijJied to jihotograjthy. • 

“ In opei-.iting on the eohnirs of tlowers, I have ustially pro¬ 
ceeded a.s follows:—The jietals of the fresh flowers, or rather 
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such parts of tlieni as posscs.sed a Hiiiforin tint, wero crnsliod 
to a pnlp in a m.avhle mortar, either alone, or with addition of 
alcohol, and the juirt' expressed by scpieezing the pulp in a clean 
linen or cottoli cloth. It was then spread on jiajier vith a flat 
brush, and dried in the air withfmt artificial heat, or at most 
with the gentle warmth which rises in the ascending cui’rent of 
air from an Arnott .stove. If jycohol be not added, the applica¬ 
tion on ])a])er must, he jierformed iinmediateljvsinee exjiosui-e 
toTlie air of the juicies of mo.st flov, ei's (in some (sxses oven but 
for a few minutes) ii-reoavorably changes or destroys their co¬ 
lour. If alcohol be ])i-es(ait, this ell* ngo does not u.sually take 
place, or is much retai-ded; for which, j-eason, as well as on 
account of certain fiieilities all'ofdcal by ,its atlmixture in pro¬ 
curing an oven tint (to l,',e. presently .stated), this addition was 
commonly, hut not always, made. . 

“Most flowers give out tiieir eolouiing matter readily enough, 
cither to alcohol or watei-. Some, howei'er, .as the E.sclnjlzias 
.and Calceolarias, i-efu,si; to do so, and nspiin^ th<' mldition of 
alkalies, otlnn s of a(ads, itc. When alcohol is iwlded, it should, 
how<!Ver, be observed that the tint is often apjiarently mueh 
eufetOolerl, or ev,en di.sehai ged altogether, and that the tincture, 
when sjiread on ]>aper, does not j'c^apju'ar of its blue intensity 
till aftei' com])h'te drying. The tianporary destruction of the 
colour of the blue heartsease by alcohol is curious, noi- is it by 
any means a singular instance. In some, but in very few cases, 
it«.'s de.sf.royed, so as neithei’ tii reajipwir on drying, iior to be 
c,a]).ablc of revival by .aliy means tried. And in all cases long 
ki'Cjiing deto ffirates the'colours and alters the qualities of the 
alcohtsic,. tinetun^ themselves ; so that they should always be 
“ysed as fresh as possible. , t ' 

“If ])apcrs tinged with vegetable colours ai'e intended to be 
pres(a'V(al, they jnust be kept perfi'ctly di'y and in darkness. 
A close; tin vessel, fly,; air ol' whi(;h is dried by (juicklimc (caie- 
fully enclosed in doidik; pajs'r bags, well pasted at the edges to 
])revent.the dust (;seaping), is tsed for this purjxise. Moisture 
(as alr(^ady mentiom;;!, esp(;cially assisted by heat) di'stroys tlnau 
for tin; most part rapidly, tlmugh some, (as the (;olour of the 
Sciiecto upleiuli'iiti) resist obstinately. Their destiuctibility by 
this agencj', however, seems^to bear" no distinej relation to their 
jihotograpliic j)roj)orties. , " , • 

“ This is also the place to observe that the colour of a flower is 
by no -tTreaus always, cu- usmally, that which its expressed'juicy 
inij)arts to white paj)t‘r. In many cases tin; tints so ibqiarted 
have no resenddance to the original hue. Thus, to give oidy a 
few instances, the red damask rose of that intense variety of 



THE COLOCftlNG MATTER OF FLOWERS., C3 

colour commonly called by florists the black rose, {jivt's a dark 
slate blue, as do also the clove carnation aijd the black holly¬ 
hock : a line dark brown variety of sjtarjiSis give a dull olive 
griH'ii; anil ti beautiful rostseolourdd tulij>, a dirty blui.sh green; 
but jicrlia])s the most .striking case of this kind is that of a eoni- 
nion sort of red pop)>v (I\ijjarcr Itlii^iiia). tvhose ex)>res.sed juice 
ini]iarts to paper a rich and nu^t beautiful blue cohmr, who.se 
<'legaijt*propeii».ies as a phutogra]>]iie material will be further 
alluded to hercaffer. 

“This change of ctdour isjirobably Awing to different causes 
iji different flowers. • In .■•uiie it und<iubted]y urisi's from the 
c.s<-ajie of carbojiic acid, Jmt this, as a general cause for the change 
froni red to blue, lias, 1, am aware, been controverted. Iti some 
(as is the ease with the yellow ranummli) it .seems to arise from 
a chemieal«dleration depending on absor|it ion of o.\ygen ; and in 
others, especially where the exjire.s.ssd juice coagulates on stand¬ 
ing, to ii loss of vitality or ilisorganizat ion of the molecules. The 
fresh petal of a single flower, merelv crushed by rubbing on dry 
|)a|ier. and instantly dried, leaves a stain much more nearly ap- 
pro.viniating to the original hue. 'fhi.s, for e.xample, is the only 
wav je which the fine blue colour of the comnio;i field veibniea 
(ran be imjiiirled to jiaper. Its e.\pressed juice, however (|uickly 
pre]i:ired when laid on with a brush, affords only a dirty neutral 
grey, and .'O of many other.,. But in this way no even tint can 
fie had, which is a first l•e(]ui.sitc to the c.xperimcnts now in (jucs- 
tion, as Well as to their nji^ilicatlon to Jihotography, '• 

"To secure tin's desirafile eveniie.ssot tint, the following niani- 
puhition^will geyerally be^found sttcc(v-sful ;—'I’he paper should 
!•(■ moistened at the hack by sjionging and fdoft ing off. dt fdiouhl 
then be jiinned on a boaf*d, tlij> iimist .siide downwards, so th:»t 
two of its edges (suj)|iose the right-hand and lower ones) shall 
project a littl(( beyond those of the boai'd. 'fhe board being 
then inclined twamty orlhirty degrees to *he horizon, th(( tilco- 
holio tincttire (mixed with a v fry little water, if the jictals fhem- 
■selves be not very juicy) is to la^ipplicd with a brtish in strokes 
tiV'in left to right, taking ctire not to go over the edges which 
rest on the board, bttt.ft; jiass clcitrly over tlio.se w hich jiroject, 
and observing also to carry the tint from below ujiwards by 
(piick svvcejiing jjtrokcs, lei'ving lUi dry sjiaees between them, 
but keejiing uj) a coiAjnuity of wet surface. Wlien all is wet, 
cross tlieui t)y another .set of strokes from tibovc downwards, sy 
jnantfgLug the brush a.s to leave no floating lirpiid on tliirpiiHtr. 

* A scnii-cultiv iitcd variety was liscd. liavin" dark |iiir|ile sprits at tli(> tiasus 
of tfie petafs. Tho connnon red t><ippy of tfic efialk (/V/jrurtttr hyhriduv^ givea 
a purjde colour much less seusitive and beautiful. 
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It must tlion l)c dried as (juickly as ])ossil(le over a stove, or in 
a cuiToiit of Y’armfair; avoidiiio, iiowtoei', siicli iieat as may 
injure tlie tint. T]?e presence of alcohol ])i’e\'eiits tin; solution 
of the gummy princi])le, wliudi, ■when ])res(mt, gives a smeary 
siirfiiee; hut the evenness of tint given hy this process results 
chi(!lly from that singular, intestine, nKU'cmeiit wliieh always 
tak((S ]i]ac(! -wlien alcohol is in the act orsejiaratioii from ,water 
hjiaivaporation; a nihvement whieli disp<'rses knots and'hlots in 
the lilm of liquid with great (.-nergy, and snreads them ovei- the 
surrounding surfaeii. " < 

“(\>rc]wrm Jiqioitira. —Tlu! flowei’s of,tli‘is common and liardy 
hut highly ojiiameutnl plant are.y^if a line yellow, somewhat in¬ 
clining to oninge, and this is also the cohnu’ the ex]iressed juice 
imjyaits to ])a])('r. As the flf)wer hegins to tiuh; tin; jidnh — 

an indication of their photogi'ajihic sensihility which is ainjily 
V(ailied on (^xjxisure of the stained paper to sunshine. 1 have 
hitherto nu^t with no vegetahle colour so sensitive. If the 
llowers he gathere<l in the height of their season, jiaper .so coloured 
(which isof a V(ny heautiful and oven yellow) hegins to discolour 
in ten or twelve' minutes in (Oear sun.shine, and in half an houi’ 
is completely whitened. The colour seems to resist tine, lirsl 
imi>ression of the light, as if hy sonm I'eanains of vitality, which 
heing overcome, the tint gives way at omee, and tine discolora¬ 
tion, wheni commenced, goes on j-ajiidly. It. dorit not m-n censr 
'In, tin; (lari; when, once hctjnn. Ihmce it happens that photograjihie 
inTjVressions taken on such paper, wllicJi, when fresh,-are very 
sharj) and hoag.tifid, fade hy keeping, visibly fi'oni day to day, 
howv'ver carelully jireserved from lv;ht. Thvy I'eipyre from 
.half iin hour to an hour to complete, according to the sunshine. 
Wydrifidate of j)ota.sh cautiou.slytijijilied retards con.sidci'ahly, hut 
does not idtimatelj’ jirevent, this spontaneous discharge. 

“Conninin Ten Wecl:! Utockti: Matlinla, annwt. —Paper stained 
with the tincture of tf.iis ilower is changed to aAdvid scarlet hy 
acids, and to green hy alkalies; “if ammonia he used the reil 
colour js're.stored as the anunojiiK evaporates, proving the ahsenee 
of any acid quality in the colouring matter sviiiiciently energetic 
to coerce the elastic force <if the alkaline, gas. Sid]ihurous acid 
whitens it, a.s does the alkaline .sulphites ; hut this (effect is 
ti’an.si(!nt, and the j'cd colour is slovv'jy n.vstored*hy free expo.snre 
to ail', especially with tlje uid of light, vv huAi inlluenee in this case 
i^the more remarkahle, heing' ('xactly the reverse of its ordinary 
action on this colouring ]>rinciplc, which it destroys iri'ccoverahlyf 
a.s*'above stated. Tlusfollowinge.xperiuients were made to tr.ace 
and illustnite this curious change:— 

“ Two photogiiiphic copies of engravings taken on paper tinted 
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wit}i tills cohiur were placed in a jar of sulfiliiirous acid gas, liy 
which they were completely whitened, and fill tnices of the pic¬ 
tures ohliter.ited. They were then exjHised to fiw air, the one 
ill the il»rk, the other in siinshilie. Boih recovered, but the 
former much more slowly than the latter. The I'cstointion of the 
jiieture exposed to the sun was completed in twenty-four hours, 
that ill the daik not tsll aAer a^lap.se of two or three days. 

•• A •-li]) of the stained jwper was wette«l with liquid siilnhu- 
rous acid, and L'lid on hlottiiig-jiapef similarly wetted. Being 
tlieii crossed with a* sti’iji of Mack jirqier, it was laid between 
^dass jihites and (evMjioratiou of the acid being thus jirevented) 
was exiioscd to full suSshine. After some time the red colour 
(ill sjiite of the preseiiee of ttfe acid) was considerably restored 
ill the poition c.vposed, while the wVde of tin' portion covered 
by the bh^-k paper remained (of course) jierfectly whife. 

“ Slips of jiaper, stained as above,Vere placed under a receiver, 
beside a small capsule of liquid suljihurous aeid. When com- 
]iletely di.scoloured, tiny were subjected (on various occasions, 
and after various lengths of ex|M)sure to the acid fumes, from 
half an hour to many days) to the action of the spectrum ; and 
it was found, as indeed 1 had exjiected, that tie resUmittim of 
ciihiiir u'OH o/iomled hij raijs complementui'i/ to thme V'/iich dentroi/ 
‘it in. the imturol stole of ihepoper ; the \iolet rays being ehietly 
active, the blue almost equally .so, the given little, and the yel¬ 
low, orange, and most refrangible red, not at all. In one exjie- 
riment a juvtty-well diitined ifd solar image was (hu idopi'ih-tiy 
XXiClcast refrangible red rays also, bcin>fpi’ecisely those for which, 
in the unpnqiared jiajier the disctJlourfng action*is abniptly cut 
off. But this s|Kit I never succeeded in reproducing,“and it 
ought also to be mentiom^, thu^^, according to diire,rences.in tW 
),rej)aration not obvious, the degree of sensibility, generally, of 
the bleai-hed jiaiier to the restorative action of light, differed 
greatly; in some eases if jiercejitiblc redijening being produced 
in fen seconds, and a considerable streak in two minute.s, while 
in otheis a vciy long time wait requiivd to produce any I'flect. 
'I'lie dormancy of this colouring jirinciple, under the inlluence of 
suljihurous aeid, is well shown by drojqiing .a little weak suljihu- 
rie aeid on the pajier \ilcached by that ga.s, wliich immediately' 
restores the red jjolour in all its vigour. In like manner alka¬ 
lies I'cstore the colou>^converting it ah the .same time into green. 

Pajmeer orimiUde. —The chemical habitudes of the siiljihu- 
rou^acid render If 'highly' probable that it.s action in inducing a 
dormaat state of the colorific jrrincijile, consists in a jiartial 
dcoxidizement, unaccomjiaiued, however, with disorganizaXion oi 
its molecules. And this rtew is coiTobonited by the simiUir ac- 
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tion of alcohol already sp>ken of ; similar, that is, in kind, 
though less cornplc^^o in degree. Most commonly, vegetable 
coloui's, weakened by the action of alcohol, ai’(5 s{)eedily restored 
on the total evaporiitiun of the ingredient. But one rtiuarkable 
instance of absolute dormancy hiduced by that agent has oc- 
cuired to me in the case of Pwpwoer oriadale, a flower of a vivid 
orange colour, bordering on sjarlet, the colouring matter of 
wliich is not extractable otherwise than by alcfjhol, aii.d then 
only in a state so completely masked as to impart no moi e than 
a faint yellowish or pinkish hue to naper, ii<hich it retains hen 
thoroughly dry, and apparently during any length of time, with¬ 
out perceptible increase of tint. If a^ any time, however, a 
drop of weak sicid be apphed to pajfer prepifred with this tincture, 
a vivid scarlet colour is vnmethately develoj)ed ; thus demon- 
stating t8e continued though latent existence of the colouring 
jirinciple. On observing tliis, it occurred to me to inquire whe¬ 
ther, in its dormant state, that principle still retained its sus- 
cejitibility of being acted on by light, since the same powerful and 
delicate agent which had been shown, in so many cases .as to con¬ 
stitute a general law, c-iijtable of disorganizing and destroying 
vcget<i,ble colouv,s actually developed, might easily be pi'csumed 
competent to destroy the capacity for assuming colour, in .such 
organic matter as might possess it, under the influence of their 
otherwise appropriate chemical stimuli. A strip of the paper 
was thei’efore exposcid for an hour or two to the spectrum, but 
wijtb.outv'iny sensible effect, the fvholc..svrface being ocpiiilly red¬ 
dened by an acid. As this expei’imcnt sufficiently indicated the 
action of lighf, if any, to bo' very slow, I next placed a strip, 
])artly*ooyered, in a south-ciist window, where it remaiiied from 
June 19 to August 19, receiving the' few and scanty sunbeams 
which that inteiwal oi’the deplorable summer of 1841 afforded. 
When removed, the p-art exposed could barely be distingiished 
from the part sluidetl, as a trifle yellbwer. But on applying 
acid, the exposed and shaded portions were at once distinguished 
by the assumption of a vivid r4d in the latter, and the former 
I'emaining unchanged. 

“ A mezzotinto picture was now pressed on a glazed frame over 
another portion of the same paper, and abandoned on the upper 
shelf of a green-house to whatever sUn might opeur from August 
19 to October 19. The interval proved ^onc of idmost uninter¬ 
rupted storm, nun, and darkness. On removal, no appoaiunce 
whatever of any impressed picture could be discerned, not was 
it even possible to tell,.the top of the picture from the bottom. It 
was then exposed in a glass jar to the fumes of muriatic acid, 
when, after a few minutes, the development of the doianant pic- 



THE COLOtHNO MATTER OF FEOWEKa, f)7 

tiiro commenced, and slowly proceeded, disclosing the. details in 
a soft and pleasing styli*. Being then laid by in a drawer, with 
li-ee aceess of air, the picture again fiuled, by veiy slow degi-ees, 
and on .Tannary 2, 1842, w!is fotvnd quite oblitei-iited. Bi-ing 
Iluai subjected to the'acid vajiour the colo\U' was reprcKluced. 

‘‘ Viohi (xhirata. —Ohcmyitsarc fiyniliar with the colour of this 
flower as a fCSt of acids and alkijies, for which, however, itswins 
by no #ie ans letter ada})ted than many ofhci'sj less so, indeed, 
than that of the Vtolar tHoolor, the- common pui-jde iris, and 
many others which might b^ named. It offers, in fact, another 
.and lather a striking instance of the simultaneous existence of 
two colouring ingredients in thesanu’ flower, comjxirtiag them¬ 
selves diflerently, not.only in* regard to light but to clicmk-al, 
igerits Exti'arted with alcohol, tlurjuice of the violet is of a 
rich bine •ilour, which it imjiarts in high jierfeetion to |)a]ier. 
lixposcd to sunshine, a jiortion of this colour gives way jiretty 
readily, but a residual blue, rather inclining to greenish, resists 
obstinately, and reqiiires a, very much longerexpo.siire (forwhole 
weeks, indeed) for its destnietion, which is not even then eom- 
jdete. Photograjihic impre.ssions, therefore, taken on this paper, 
thoiigb very I'l'ctty, arc exct'edingly teiliousin their prepeiiltion, 
it" we woidd have the lights sharjily miule out. 

“ Kparaxis tricolor ?, vo.r. — >Stiiiinl(Uiii(j Effects of Akalics .— 
Among a gu'at many hybrid varieties of this genus, lately for¬ 
warded to me from the Cape, oecurnsl one of a very intense jinr- 
]>lish-brown colour, nearly •blaclc. The alcoholic extract of this 
flower in its liquid state is rich crim.son^irown. Spread on jiajier, 
it imjlarked a di^'k olive-gr^n colour, ^'hich jiroved perfectly in- 
■sen.sible to vety prolonged action, either of .uin.shine dr the 
sjiectrum. The addition of Ci»rb»nafsi f>f s.ida changed the roloiu ' 
of this tincture to a good green, slightly iueliniug to olive, and 
which imjiarted the same tint to jiajwr. In this stab', to my 
surjirise, it mauifi'sted rafher a high degi'ct of photograjihic .scn- 
sitiility, and gave very pretty Jiictures with a day or two of ex- 
jMisure to sunshine. 'When jirejiared with the fresh juice there 
is hardly any residual tint, but if the pijier be kejit, a great 
amount of indestructiblp yellow remains outstanding. I'he ac¬ 
tion is oo’'tined chiefly to the negative end of the sjiectmmj all 
but the first five jir six jiarts beyond,the yellow .show little more 
than a trace of action.*, A jSiotograph .inijiressed on this jiajK-r 
is reddened by muriatic acid fumes. If then transferred to ai^, 
'atmosjihere of ammonia, and w'hen super-saturated the excciss of 
alkali allowed to exhale, it is,fixed, and of.a dark green colouv. 
Both the tint and shaqiness of the picture, however, suffer 
in tliis process. 
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“ Red Poppy: Pmmcr Rheum ?—Among tlie vegetable colours 
totally destroyed light, or tvhich leave no residual tint, at 
least when fresh jfrejiared, ^rhaps the two most rich and 
beautifiil are those of the red poppy and the double pvu’ple 
groundsel (h!en/>eio sidmuhas). The former owes its j’ed coloui- 
in all probability to free cjirbonic acid, or some other (as the 
acetic), coin 2 ilctely expelled by (frying: fot th(i colour its tincture 
iBij)a,i-ts to jKijicj', iifstead of red, is a fine blue very slightly 
verging on slate-blue. But it has "by no means the oidinary 
chemical charactci'S of nine vegetable colouis. Carbonate of 
soda, for instance, does not in the least degree turn the exjs'ossed 
juice green ; and when w.-usluid ivith the ^mixture, a jjajxir results 
of a light slate-gi’ey, hardly at all inolinijig to gi-cen. The blue 
tincture is considerably sinsitive, ,‘ind from the richmiss of its 
tone and the absmiee of riisiilual tint, japer stairs‘d with it 
affords jdiotogi-ajihic inijnessions of gi-eat beauty and sharpness, 
some of which will be found among the collection sulnnitted 
with this jmper for inspection. 

“ l^enecio splevideris .—This flower yields a rich imr|)l('juice? in 
great abundance and of surjirising intensity, Nejtliing (sin 
exceed the rich juid velvety tint of jiajier tinted while it is fresh. 
It is, however, not veiy sensible to light, and many weeks ai’(? 
necessary to obfaiin a good jdiotogmjihic impression.” 

In the progress of my own reseai'ches on this subject, I found 
that the green colouring matter of the leaves of hiirbacoons 
pla’i’its, Vhen sprciad ujion paper.' changed with tolciable ra]»idity 
wluiu ex])osed to simshine. There are, however, some reiy 
cui'ious jKiiuts connoct(?cT with the j)hononiena.of these changes 
whicli dmiand a far more e.xtensive investigation than tliey havi? 
yet n.ceived. 

I find i.hat the juices taken from the leaves in the sjniiig, 
change more rajndly than when exiiressed from the same jdauts 
in the autunin ; andatln? juices of those flowering jilants which 
have been cultivated under the artificial cii-cumstances of 


a store-house, or conservatory, are more readily affected than 
such as are gi'own in the? oiicn air. Many of the experiments 
just described furnish veiy instnictive,cxanii)lcs of the opina- 
tions of the solar lays ujion organic bodies, from which we may 
deduce important truths connected‘with natimil jihenomena. 
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MISCELLANEOUS PROCESSES. 

Secj'ion L— Mr. Ponton’s* Process. , (Bichromate op 

J'OTASH.)., 

ITnoer tlie general term of *he Chromatyiie, I would jiropose to 
•iueliule all those jirocc^ses which iuAolve the use of any of the 
siilts of chromium. Iv w.as (yjgiiiully iutroducc'd to distinguish 
a ]>articular proees.s Which 1 diseovei’«l, aud jmhlished at 'the 
meeting of the British As.sociatioii ^it Cork, in August 1813; 
hut it a]ifie.'ir.s very convenieut t <4 adoj)t the jirincijil*' iutro- 
ducwl hy Sir John Herschel, of groujiiug the iihenomena of 
))hotogiU[)hy under sjiecial terms derived from the ino.st pi'ominent 
ehemiciil jirc 2 )anitiou eni}i]oy('d. 

Tlien^ are many jueparations which ai-e affected hy light in a 
similar manner to the salts of silver. Sevenil have heen triisl us 
jihot'JigrajJiio materials, hut as yet without much succ('ss, with 
tlu! cxcej)tion of the hichromate of pota.sh, which was first an- 
iiimuced as a useful photogjnjthic agent hy Mr. Mungo Ponton, 
ill the Edinburgh New I’hilosojJiiciil Journal; from which 1 
quote Mr Ponton’s own accouijt. 

“ When jiapcr is immtjiked in the lachrom.atc of 2 H>£i.sh,'“it is 
powei-fully aud rapidly acted on by Jhe sun’s rays. When an 
object iiilaid in»the usual jvay on this jiapcr, thejxution exposed 
to the light speedily becomes tawny, [Kussing more of le.ss into 
a deep orange, according to the*sti-cngth‘of the light. TJt(! jior-* 
tion covei'cd by the object retains the original bright yellow tint 
which it had before exji^surc, aud the object is thus reju'csented 
yellow upon an orange ground, there bein^ seveiul gradations of 
shade, or tint, according to tiie,greatei- or less degree of trans- 
jxirenoy in the different parts of the object. ‘ .. 

“ In this state, of course, the draAving, though A'ety beautifiil,' 
is evanescent. To fix it, all that is re(juired is careful immersion 
in wiiter, when it will be (iound that those jiortions of the s.alt 
which have not bei'ii acted on by the light are readily dissolved 
out, Avhile those which have been exjidscd to the light ai-e com- 
jiletfjJy fixed on the pajjer. By the second ja-occss the olycct-Ui 
■obtained Avhite upon an orange ground, aud quite permanent. If 
exjiosed for many hom-s together to stroifg sunshine, the coloHir 
of the ground is apt to lose in depth, but not more so than most 
other coloming matteiii. This action of light on the bichromate 
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of potash differs froiK that upon the salts pf silver. Those of the 
latter which are bla(jkened by light ai'e of themselves insoluble 
in water, and it is difficult tOcimprcgnate paper with f/fiem in a 
uniform mamier. The blackening seems to be caused by the for¬ 
mation of oxide of silver. 

“ In the case of the bichromate of poty-sh, again, that salt is 
exceedingly soluble, !|nd j)aper ban be ea.sily saturated it- 
’ The agency of light not ovly chang(;.s its colour, Wt deprives it 
of solubility, thus rendering it fixed in the< paper. This action 
appears to consist in the disengfigb^ent of free chromic acid, 
which is of a deep red colour, and which ■seems to combine with ‘ 
the jMiper. This is rendered move probStble from the eii'cum- 
stance that the neutral chromate exhibits no similar change. 
The be.st mode of jn-ejiaring j^i'jior with bichromate of potash is 
to use a satmated solution ef tha.t SJilt ; soak the paper well in 
it, and then dry it rapidly at a brisk fire, excluding it from day¬ 
light. Paper thus prepared acquires a deep orange tint on ex- 
l)Osiu-e to the sun. If the solution be less strong, or the drying 
less rapid, the colour will not be so deep. A pleasing variety 
may be nuide by usuig sulphate of indigo along with the bichro¬ 
mate of potash, Ihe colour of the object and of the paper being 
then different shades of green. In this way, al.so, the object 
may be represented of a darker shade than the gi’ouud.” 

Paper pre]:)ared with the bichromate of potash, though as 
sensijive.as some of the papers prepared with the siilts of silver, 
is much inferior to most ef them, and is hot sufficiently" sensitive 
for the camerr. obsoura. This jiajier, however, answers quite 
well for taking drawings from dried plants, or for cojiying prints, 
^ts gi'eat recommendation is its chea 2 mcs,s, and the facility with 
whieirit can be prejiared. The p'ricc of the bichromate of potash 
is about two shillings per jiound, whilst the nitrate of silver is 
five shillings the ounce. 

As the deep orange'^ound of these pictures prevents the per¬ 
meation of the chemical rays of light, it is very easy to procm'c 
any number of facsimiles of an engraving, by transfer from tlu! 
first negative photograph. The cori’ect copies have a beautiful 
sliaj-puess; and, if carefully managed, but little of the minute 
detail of the original engraving is lost. 

A jihotographic iiajxir prepared with the bichromate of 
potash of another kind is described by M. E. Becquerel. He; 
states,—It is sufficient to steep a paper prepared in Mr. Pon+on’s 
maimer, and upon which there exists a faint copy of a drawing,' 
in' a solution of iodine in alcohol, to wash this paper in filcohol, 
and then dry it: then the puts which were white become blue, 
and those which were yellow remain more or less clear. 
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M. E. Becquerel has pursued his investigajions into the aetioii 
of the ehromic acid on organic compounds, ftnd has shown that 
the mode of sizing the papers i^uenccs *their colonition by- 
light, and that with unsiz^ paper coloration is effected only 
after a long time. Perceiving that the principal reaction re¬ 
sulted from the chromic acid contained in the bichromate of 
p<jtiush, on the starch m the aizcbof the paper, it occun-ed to M. 
E. Bec(*uer(J, that, as starch has the. jiroperty of forming with 
iodine a combination of nvciy fine f)hie colour, it should pro¬ 
duce deep shades of that tini, wliilst the lights still remained an 
•orange-yellow'. 

His method of proc ?etting^|s to spread a size of starch very 
uniformly ovei‘the supface of the ])aper. It is then steeped in 
a weak alcoholic solution of iodine, iiSid afterwards washed in a 
grc'at ((iiaiJlity of water. By this immei'sion it should take a 
very fine bhui tint. If this is uniform, the |)aj)or is considered 
fit for the experiment; in the contrary case it is sized again. 
It is then steeped in a concentrated solution of bichromate of 
potash, and ja-essod between folds of blotting-paper, and dried 
near the fire. To be effective, it should bo very dry. 

lt»i.-' now fit for use. When the copy is effected, which re¬ 
quires in sunshine about five minutes, the photograph is washed 
and dried. When dry, it is steeprsl in a weak alcoholic solution 
of iodine, and afterward.s, when it has remained in it some time, 
it is washed in water, and ciiijifully dried with blotting-pajrer, 
but not at the fire, for at’a little below 100“ Pahr. the cdinbi- 
nation of iodine and starch discolours. , 

If it Jire considered thijt the drawing is not sufficiently dis- 
tinet, this immei’sion ma^ be re 2 )eated several time*; for by 
this means may be obtained the intensity of tone that “is do-' 
sired, which intensity can be changed at will by emjiloying a 
more concentrated solution of iodine. 

When the iiajrer is damj!, the shades afe of a very fine blue, 
but when it is dry the colour becomes deep violet. If while 
the drawing is still wet it be covered with a lawyer pf gum 
aribic, the colour of the drawing is greatly preseri’ed, and more 
beautiful when it is dry. When, a paper is thus jirepared, it 
loses at fii-st a little of its tone, but it afterwards pre.serves its 
violet tint. 


Section II.— The Cheomatype. 

This pr.rcess, devised by the author, is a pleasing one in its 
reshlts: it is exceedingly simple in its manipulatory details, and 
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produces very charkiiiig positive pictures by the first applica¬ 
tion. The chromatype is founded on the above process of 
Mr. Ponton’s:— , ^ 

One drachm of sulphate of copper is dis.solved in an ounce of 
distilled water, to which is added half an ounce of a saturated 
solution of bichtomato of potash; this solution is applied to the 
surface of the paper, and, when ‘Ary, it is fit for use, and luivy be 
"kept for any length of tiipe without sjwiling., When exjwsed 
to sunshine, the first chapge is to a dijll brpwn, and if checked 
in this stage of the process we get »> negative picture, but if this 
action of the light is continued, the brj;>wiiiug gives way, and- 
we have a j'ositive yellow 2 )icture,on a white gi'ound. In either 
case, if the j'sijxir, when removed from the simshiue, is washed 
over with a solution of iiiti'atc of silver, a veiy beautifiil j)ositive 
pictm-e results. In jirfieticc, it will be found advan'uigcous to 
allow the bleaching action to go on to some extent; the j)icture 
resulting from this will be clearer and more defined than that 
which is procured when the action is checked at the brown 
stage. To fix the.se jjictiu’es it is necessary to remove the 
nitrate of silver, which is done by washing in jmre water: if the 
water contains any muriates the picture sufiers, and long soak¬ 
ing in such water obliterates it, or if a few grains of common 
salt are added to the water, the a])pai-ent destniction is very 
rajjid. The ])icture is, however, cajiable of restoration; all that 
is ueccssaiy being to expi>se it tq, sunslunc for a quaiter of an 
hour, when it revives; b.”t instead of being of a red colour, it 
becomes lilac, the shades of cc^our depending upon the quantity 
of salt Rsed to decomf)ose the chromate of silver which forms 
the sliadow jiarts of tlie pictime. 

Mr.” Bingham remarks on thi!; jmoccss, that if we substitute 
sulphate of nickel for the suli)hate of cojjper, the pajK!!- is more 
sensitive, and the picture is more cleaj'ly develojted by nitrate 
of silver. 

The following modification o£ this process possesses some ad- 
vantagee.’ If to a solution of the sulphate of copper we add a 
solution of the ncuti-al chromate of potasli, a very copious brown 
precipitate falls, which is a true chromate of copper. If this 
precipitate, after being well washed, is added to water acidulated 
with sulphuric acid, it is dissolved, ard a dichromatic solution is 
formed, which, when sir.-esMl u])ou paper, is' of a pure yellow. A 
5:4ji^’;,sliort exposure of the papei-s washed with this solution is 
juite sufficient to discharge all the yellow fi’om the paper, and 
?ivc it j)erfect whiteness. If an engraving is to be copied wc 
[iroceed in the usual manner; and we may either bring out the 
picture by placing the jwiper in a solution of carbonate of soda 
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or potash, by which all the shadows are ijeprcsentod by tbo 
chromate of copper, or by washing the juipcr with nitintc of 
silver. m.ay sometimes Iiajjpen that, owing to delicieiit liglit, 
tlie 2 >hotoginj>h is darkened all over when the silver is ajijilied : 
this colour, by keeping, is gradually removed, and the j'ietui'c 
comes out clear and sharj). • • 

If the chromate of cojijier is dissolved in ammonia, a beautiful 
given sfTlutiou fcsults, and if ajiplied to j'Rpor acts similarly to 
those just described. , 

T1 le chromatype pictures,«under ceitaiu couditioiii?, afford a 
.bi’autifid cxamjilc of tj^e cliajjgcs which take jilace, slowly, in 
tb(? dark, from the coiabiued^^)j)er!itions of the materisds ein- 
jdoyed. 

If we take a chromatyiie ])icture jfftcr it hits been deveh>ped 
by tlu‘ agtSicy of either niti'ate of,.silver, or of meicuiy, and 
place it aside in the dark, it will be foimd, after a few weeks, 
to have darkened con.sidenibly both in the lights and .shadows. 
This darkening slowly inerea.se.s, until eventually the ])ictiu’e is 
oblilei'ated beneath a film of metidlic silver or mercury; but, 
while the pictui-e has been fading out on one side, it has been 
devei*J 2 )iiig itself on the other, and a veiy pleasing image is seen 
on the back. After some considerable time the metal on the 
frout gives way again, the ^lajier slowly whitens, and eventually 
the image is jircsented on both sides of the pajier of equal iii- 
tensity, in a good heutred tinj ujion a grey ground. These 
results, it will be remeLRlfered, are a very similar ciiai’acter 
to those alr.'ady described as jjecu'iar to the amp^ityi'C l>roceBS 
of Sir Jtilin Ileischel. 


Section III.— The Ferrotype. 

This jn-ocess, which is t)^ remarkable sensibility, was discovered 
by the author, and jmblished in J^he At1w)w.iviii, under the u.anuj 
of the Energiatype; but from a desfre to grouj) all those j jetures 
under a general head into which iron salts enter as an element, 
the ])resent name is preferred. {fThe j)reparatiou of the imper 
is as follows:—Good letter-jjajjcr (Whatman’s is the best) is 
wiushcd over with the following solution, viz.: Five grains of 
.succinic acid (it is imfwrtant that succiipc free from any oil of 
ambej’, or adventitious matter, shoidd be obtained) are lyr bo 
•dissolved in one fluid ounce of water, to wlxich are added about 
five gi-ams of common salt, and half a drachm of mucilage 6f 
gum arable. When diy, the jtfipei' is drawn over the surfivee of 
a solution of sixty srains of nitrate of sdver in one ounce of dis- 
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tilled water. Allo|Yed to dry in tlie dark, the paper is now fit 
for use, is of a pure white, retains its colour, and may be pie- 
served for a considerable time in a portfolio, imtU \yanted for 
use. 

The preparation of this piper is by no means diflScult, but 
requires care and attention. . The soiiitious must be ajiplied very 
equally over the paper, which should be immediately hung tqion 
•ikfraino or clothes’hdrsc to dr)’. Extrenn! care Inns! be takiai 
that the pajier be not exposed to liglit, aftey the nitrate of silver 
solution has been applietl, until reqjnred foi tist Many ol' ih" 
disappointments experienced by the*experimenters on Ihe ener- 
giatype are occasioned by a neglect cf this precaution ; a , 
although no apparent effect may have been produced by th" ex¬ 
posure, the clearness of the subsotjuent picture wiil be sevio isly 
injured. The succinic aeid^^must also bo very ])ure.* We si.all 
now briefly describe the method of ajiplying tliis pr.M cos to the 
different purposes for whicli it is liost adsiiited, jiremisiug : 
the varying circumstances of time, place, and light, will rendei 
necessary such modifications of the following directions as ..iie 
experience of the operator may saiggest. As a general rult, an 
open situation,- sunshine, tind, if possible, the morningi sun, 
should be prefeired, as the image is sharper, and the colour 
jiroduced more intense, and less affected by the subsequent 
fixing process?. 

In the cameri, for a building, or statue, an exposure of half a, 
miiAite'in strong sunshpje is usually Scifficiont; for "a jHirtiuit, 
taken under jirdinary conditions, two or three minutes ai’c 
required. 

Wliemthe paper is taken from the camera, noiliing is visibhi 
'upon*tt; but by attending to the following directions the latent 
picture will quickly develope itself. Having mixed together 
about one drachm of asatur.ited sol. tion of pfolosulph,ateof Iroii 
and two or three drachms of peof qii-ii’ " > able, pour a small 

quantity into a flat dish. Pass; the ]>repared side of tlie paper 
taken frbm the (simera rapidly over thi- mixture, biking '"aie to 
insure comjilete contact in every j>,irt. If the pufit'i. Iia.s beim 
sufficiently impressed, the picture will almost immediately appe.ir 
and the further action of the iron must be stopped by the .appli¬ 
cation of a soft sponge and. plenty qf clean water. Should the 
image not appear immediately, or be imiierfect in its details, the 
solution may be allowed to remain upon it a short time ; 
but it must then be kept disturbed, by rajridly but lightly brush¬ 
ing it tip, otherwise numerous black sjxicks will form and 
destroy the photograph. Great care should be taken that the 
ii-ou solution does not touch the back of the picture, wliich it 
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will inevitably stain, the pickire being'a negative one, be 
rendered nseless as a copy. A slight degree of lieat will assist 
the devolwmont of the imag(! where the time of exjwsnre has 
been too short. 

The jiicturo .sliould be carefully washed to take off any sujicr- 
lieiid hlaekiK'ss, id may tiien bo permanently fixed by Ixung 
laked ill water to whi li a .srii.ilUpiantitv of ammonia, or, better 
still. In* lo.iiljiJitte, I’f 'oda, has been addeti'! The paper mus‘ 
igain be « II soakei u>< clean watei', to clear it from the soluble 
sail-, and may then be driedtfind j>res.sed. 

E.Mii-t copi ‘s of ])i’iht(^ feathers, loave.s, &c., may be taken on 
till su's lated pajier I.y ex])c^^ing them to the light in the 
' ’ig lraim . until tlfti margin of the prepared jmper, which 
.in be !i !■ imei'vered, begins to clRinge colour veiy slightly, 
e .'bjert 1.0 .)(' eopi, ,1 is thick, tl^e surface must be allowed 
.sunr .1 dart.., tint, or the light will not have penetrated to 
the 1,'ijier 

T id*i\e copies of tlie eaiiiera negati\es are jirocunid in the 
• nil manner as the eojiic' <f ilu- prints, &c., just described. 
Instead, hi.weve)', of using tin' iion solution, the paper mu.st be 
e.\[ios'(l to the tight, in the frame, a suHicient time to obtain 
jierfeet copies. The jirogi'ess of the ])ieture maybe observed by 
turning nj. the comer of the jiaper, and, if not sufficiently done, 
ri |ilaeiiig it exactly in the sum, jmsition. They should he fixed 
viitii hy])osul]ihite, us hetore diii^fited. 

At the meeting of the ^IFiti.sh Asse'-lation at York in IS-Pl, I 
■showerl, by a .series of photogi-apl s, that the pxfftomiphate of 
f’/oa wasjnost eS'cctivc in developing any ]>hotographic unagos, 
on whiitever iirgentiferfius^prejiaration they may liavefiteen ttv 
'l ited. Eveiy snbseijncnt result has shown that with jfrtijier 
earc it is the most energetic agent for developing wnth wliich we 
ae ptaiiil 'd. The dift^ailty of obtaining, and of preserving, 
t'■ di fi.‘ii of any peroxide or a basic Salt tvhich falls as a 
" . .i •i-ycllow powder, bus been the jjrincipal Cause why it has 
■' ‘I gnei ally employed as tlu‘ gilllie acid: thiH'(j.aii be- 
r- ad.ling a few drops of sulphuric acid and some iron 
111 .•> the solunou oti the protosuljihatc of iron. 


iSectio.n *rY.—T he Catalysotype. 

» 

This process of Dr. Wood’s is eapdile of producing pictures 
of .suiiortor excellence. Owing to the incofistancy of the iodine 
compounds, it is a little tmeortain, Imt, oare being taken to in¬ 
sure the same degree of strength in the solution-s, a veiy uniform 
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good result may beji obtained. The process and its modifications 
are thus described by the inventor. 

“ Let well-glazed' ])apcr (I prefer that eallcd wovp post) be 
steejjcd in water to which hydrochloric acid has been added in 
the proportion of two drops to three ounces. Wlien well wet, 
let it be washed over with a mixture of syrup of iodide of ii-on 
half a drachm, water two draclms and a halfi tincture of iodine 
one drop. ' 

“ When tliis has remaned on the pa]K!r,for a few minutes, so 
as to be imbibed, dry it lightly with bibulolus paj)er, and being 
removed to a dark room, let it be w!ishe<l 6ver evenly, by means- 
of a camel-hair pencil, with a stjj^ution of nitr.ite of silver, ten 
grains to the oxmeo of distilled water. The p.aper is now ready 
for the cameia. The soo'ner it is used the bettor ; as when the 
ingredients are not rightly piixed it is liable to sj>oil'l)y keejiing. 
The time I generally allow the pajx;r to be exposed in the 
camera varies from two to thirty seconds; in clear weather, 
without sunshine, the medium is about fifteen seconds. With 
a bright light, the picture obtained is of a rich brown colour ; 
with a faint light, or a bright light for a very short time continued, 
it is black. For jwrti'aits out of doors, in the sluide on a clear 
day, the time for sitting is from ten to fifteen seconds. 

“ If the light is strong, and the view to be taken extensive, the 
operator should be cautious not to Iciive the pai)er exj)osed for 
a longer jieriod than five or six, seconds, as the picture will aj)- 
peal-' confused from all pcHs being' e^Jually acted oh. In all 
cases, the shorter the time in which the picture is taken the 
better. , . 

“ Wlren the jaiier is removed froip. the camera no pictur(^ is 
visrWb. However, when left in the dark, without any other 
])rej>aration being used, for a period which varies with the length 
of time it was exposed, and the strengj^^h of the light, a negative 
picture becomes giadually devclojjcd, until it arrives at a state 
of perfection which is not attained, I think, by jihotogi-aphy 
•jiroduve'd by any other process.* •• It would seem as if tbe salt 
of silver, being slightly idfected by the light, though not in a 
degree to produce any visible effect on it if alone, sets uji a 
catfdytic action, which is extended to the salts of iron, and which 

* The picture, when developed, is not readily injured by exposure to ino- 

•• dfi ate light; it ought, however, to bo fixed, which may be done by washing it 
with a solution of bromide of potassium, fifteen or twenty grains to the ounce, 
iodide of potassium, five graims to the ounce. It may either be applied with a 
camel-liair-pcncil or by immersion. The picture must then bo well washed , in 
water to remove tbe fixing material, which would cause it to fade by exposure 
to light. 
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continues lifter the stimulus of the light is withdiuwn. The 
cutiilj'sis whicli then talves place has induced mo to name this 
process, fiji' want of a better word, the Ciftalysotype. Sir J. 
llei-scliel and Jtr. Fox Talbot have J'cmarked the same fact with 
regard to other salts of iron, but I do not know of any process 
being employed for photographic puriioses, which depends on 
ibis action for its development, <*xcept my own. 

iMy'reason for using the miu'iatic solution previous to wasliiup, 
w ith tlie iodide ot iron is tins : 1 was for a long time tonnenteil 
by seeing the pictiu’es sjiojjed by yellow {latches, and could 
not remedy it, imtil •! obsA'ved that they {ircsented an ajipcar- 
aiK-e a^ if that portion of the igtratc of silver which was not do- 
eoiujiosed by the iodide of iron had flowed aw'ay from the {lart. 

I then reeolleeted that Sir J. Herflchel and Mr. Hunt had 
jiroved tha* iodide of silver is not very sensitive to light, unless 
some fj ce Atrate be {ivesent. I accordingly tried to keej) both 
together on the {lajiei', and after many {dans had failed, i suc¬ 
ceeded hy stce{iing it in the acid solution, which Jiiakes it fi'cely 
anil e\ enly imbibe whatever fluid is jiresented to it. 1 am sure 
that its utility is not confined to this effect, but it was for that 
{)Ui{Mjs<' that 1 first em{doycd it. • 

*• JMy reason for adding the tincture of iodine to the syni{) is, 
that bal ing in my fiisit e.\])eriiuents made use of, with success, 
a syrui) that had been for some time prc{)ared, and aftci'wards 
remarking that fresh syru)) did,not answer so well, i examined 
both, and found in the ftinuer a lit*'e free iodine; I thenifore 
added a little tincture of iodine with much ligyefit, and now 
alway's use it iu^juantitiesjirojiortiouei*! to the age of tlie syruj). 

‘•The following hints will, I think, enable any exiieriftienter to 
111' SHccessful.iu {iroduciug^ood pictures ly this process, in’the 
fiist {dare, the {ia{K'r used should be that called wove {lost, or 
well-glaze.l lettei- {lapcr. ^Wheu the solutions ai'C a{){died to it, 
it should not immediatery imbibe them thoroughly, as would 
ha{{ien with flu; thinner sorts o{ {tajier. If the acid solution is 
too .-frong, it jii'oduces the very effect it was originally intended 
to o\ eivome; that is, it produces yellow patches, and the jiicture 
ifM-lt it. a light brick colour on a yellow ground. When the 
tinetuiv of iodine is in exce.ss, {jjrrtly the same results occur ; so 
that if this cilect is visiLh’ it shovs that the oxide of silver 
w hich is thi'own dowu*»,s partly rc-dissonyd by the excess of acid 
■and iodine, and their (piautitics should ho tliminished. On^the 
coutrJiry, if the silver solution is too strong, the oxide i.s dup^ 
sited if? tlie dark, or by an exceedingly weak light, tind in this 
ea.se Idaekciis the yellow jiarts of the jiicture, wliich destroys it. 
When thi.s efl’oet of blackening all over takes place, the silver so- 
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lution should be weakened. If it be too weak, the paper remains 
yellow after exposure to light. If the iodide of iron be used 
in too great qumitify, the picture is dotted over with b'uck s])ots, 
which afterwards change to "white. If an exoess oi nitrate of 
silver be used, and a photograjjh immediately taken before the 
deposition of the oxide takes place, there will be often aftei' some 
time a positive picture formedoon the bsick of the negative one. 
“The excess of the nitrate of silver makes the papier blacker where 
the light did not act on it, and this penetrates the jjaper ; 
whereas the darkening produced bj; the light is confined to the 
surface. The maximum intensity ol the spectrum on the paper 
when a prism of crown glass is psed, Ikw between the imligo and 
blue ray. The diflcrcnce of effect of a strong and wesik light is 
beautifully shown in the action of the spectrum: that part of 
the paper which is exjK)sed_ to the indigo lay is colcyred a rc.'d- 
dish brown, and this is gradually darkened towaids either ex¬ 
tremity, until it becomes a deep black. 

“ I have not had many opportnities of exjKjrimcntiug with 
the catalysotype, but it ceibiinly promises to repay the trouble 
of further investigation. The simplicity of the process, and the 
sensibility of the paper, should cause it to bo extensively, used. 
It has all the beauty and cjuickness of the ealotype, without its 
trouble, and very little of its uncertainty ; and, if the more fre¬ 
quent use of it by me, as comj)ared with other processes, does not 
make me exaggerate its facility, of o])eiation, I think it is likely 
to Be piactised suocessliiy,'r ,by the mostordinai'y experimenters.” 
Dr. Woods s^ltsequently m" je the following addition :— 

“ Since the iircceding j)apcr was, ■ttuitten, T have been ex- 
jHjriinenting with the catalysotyire, and one day having had 
many failures, which wiis befoM) quite unusual with me, I am 
induced to mention the cause of them, for the benefit of suli- 
sequent cxjHjrimeuters. The piper lo used wiis very stiff and 
highly glazed, so that the solution first applied wa.s not easily 
imbibed. The blotting paper w,^ very dry and biblulous. When 
using i-he hitter, I removed nearly all the solution of iron from 
the first, and, of course, did not obtain the desired result. 

“While varying the process in endeavouring to find out the 
cause just mentioned, I discovered that the following propoHions 
gave veiy fine negative juctures, frym which good jiositive ones 
were obtained :—Tiike^, ol .syrup of iodide of iron, distilled water, 
<!ac]i t wo drachms ; tincture of iodine, ten to twelve drops : mix. 
First brush this over the paper, and after the few minutes, having, 
.fried it with the blotting j>aper, wash it over in the dark’ (befoi'e 
exposure in the camera) with the following solution, by means 
of a camel-hair pencil:—Take of nitrate of silver one drachm; 
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]inr(' wnter one owiici!: mix. Tliis gives a darker picture than 
the (irijfinal prejmratioi/, and couse(piently, one better adajded 
for obtiiining j)ositive ones ; it also recpiires no previous steejiing 
in an aei<^solution. To fix the pi«ture ](>t it be washed fii-st in 
wafer, tlien allowed to remain for a few' minutes in a solution of 
iodide' i>f potassium (live grains to the ounce of water) and washt'd 
in water again. The pajter I u.se is the common ungliized eojiy 
jiajierj but suefe as has a gejod l)ody. I have tried the sjiuie 
pajior with the Oidgimd prefparation, and find it to answer ex- 
ceeilingly tvell; it d(?es not require in this CJise, either, an acid 
solution. The same precau*n>us and hints tipply to the amended 
as to the original proce.sti; Hindi as, when it blackens in the daik, 
there is too much caustjc used*; when it remains yellow, or that 
it is sttidded with yellow .spots, too nivjeh iodine ; when marked 
with blaek.spots, too much iron. It is necessary to nientiou 
these, oil account of the varving strtmgth of the materials em¬ 
ployed.’' ’ 


Section V. —Ferkocyanide of Potassium. 

.\t the meeting of the British Association at riymouth in 
IS] 1, I fii-st dii-ected attention to the use of the ferrocyauide of 
|>ota.ssiuni in combination with the iodide of silver. The process 
resulting from this being very im])ortant in many jioints, tlie 
abstract of the jiajier theji j'eadj'as given in the Trausacj»oi»is of 
the .Sections, is re])rinted. 

The author having been engaged in exjieriifTClits on iho.Hi- 
varieties f.f photographic drifwings which aiv formed by tlje lA-tion 
of the hydriodic salts on tluf darkened chloi'idc of silvei', and 'lytli 
a view to the removal of the iodide formed by the process from 
the jiajier, was led to observe some jieculiiu' changes jirodueed 
by the eombiued influenevli of sunshine au(J the ferrocyauide of 
potassium. It was found that the onUuaiy {ihotogi-.iphic pajs-r, 
if allowed to darken in sunshine,*and then slightly acted on by 
any hydriodic solution, mid, when dry, washed with a .solution 
of the ferroevaiiide of pota-ssium, became extremely sensitive to 
light, ehangiiig from a light brown to a full bhtek by a nioment's 
exjiosure to sun.shiue. Folhiwing out this result, it was dis- 
eovered that jieri'ectly jiure iodide of s'lver was acted on with 
even greater lupidity, and thus it becamb easy to form an ex¬ 
quisitely sensitive photographic papier. 

The mi thod reeomineiided is the following :— . 

Highly glazed letter pajier is washed over with a solution of 
one thuclim of nitrate of silver to an omice of distilled water; 
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it is quickly dried, and a second time waslied with tlie same so¬ 
lution. It is then, when dry, placed for a minute in a solution 
of two dnicilims of the ioilide of potassium in six ounces of water, 
placed on a smooth board, gclitly washed by allowing'Some water 
to flow over it, and dried in the dark at common temj)eratures. 
Papers thus prcpai’cd may bo kept^for any length of time, and 
are at any time rendered sensitive by siifqJy washing them over 
with a solution formed of one di-achm of the„fcrrocyanide of 
potassium to an omree of‘>vater. ‘ 

These papers, washed'with the forrocydjiide and dried iir the 
dark, are, in this dry state, absolutrly ins».‘usible, but they may 
at any moment be rendered sensitive ^y nioi'ely washing them 
with a little cold clean water. ‘ , 

Papers thus pi^cjrarcid nre r-emdered quite insensible by being 
washed over with the above liydriodic solution. Thry an-, how¬ 
ever, best secured against'the action of time by a soluiiou of 
ammonia. 


Seotion VI.— The Fluohotype, 

So called from'the introduction of the salts of fluoric aci'd, con¬ 
sists of the following process of manijmlation :— 

( Bromide of jrotassium, 20 grains. 

( Distilled water .j . . 1 fluid ounce. 

J Fluoi'ide fll'sodiiuii ■ 5 giuins. 

J[,Distilled watar... 1 fluid ounce. 

Mix«a„small quantity of these solutions together 'when the 
jKi^i-s arc to bt! |p-eya.rcd, au(^. w'asb them once over with the 
mixtur-e, and, whe’, dry, apply a solution of nitrate of silver, 
sixty grains |^the ounce of water. The.se papers keep for some 
■weeks without injury, and become iif.pressed xvith good image.s 
in luilf a minute, in the camci'a. The Lmja-ession is not sulli- 
ciently. strong when removed from the camera, for producing 
positive pictures, but may be rendered so by a secondary jrroee.ss. 

The photograph should first be soaked in w'ater fdr a few 
minutes, and then pliusod upon a slab of jaircelain, and a weak 
solution of the proto-srdphate of iron brashod over it; the 
picture almost immediiitcly acquires ^ intense coloiu-, which 
shordd then bo stopiretl directly by plrmging it into water slij/ht/';/ 
UShtalated with muriatic acid, or the blackening -will extend all 
<rver the pajKir. It ,jnay be fixed by being soaked in water-, and 
then dipped into a solution of hyjro-sulphite of soda, and again 
soaked in water as in the other pi-ocosses. 
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Mr, Biiigbain lias tl^ following remarks on this proce.ss, and 
he giv* a niodilitid form, into which a now photogi-aphio element 
is intro\ice(l:— ^ 

“ We nud it is hettoi' to add to th(i pi‘oto-snlj)hat(! of iron a 
little acc'tic or .sulphiiric acid : this will he found to jirevent the 
darkening of the. lights of.the picUir(j to a groat extent, and it 
will hi^ found hi^ttei’ not to jir^lKire the p;iper long hehu'e it is 
i-etpiirdd for i*se^ this heiii^ one I'cason why the picture oftt .i 
hecoines dusky on ay]>li(^atiou of the proto-suljihate. 

“K(!;is(ming ujRai the piiuei])le that the action of light is to 
red\iee the salts of Silvir m the j)a]ier to the metallie state, and 
that any suhstauce wh'cii woujil reduce silvir wcudd also (juieken 
the action of light, we were fe(l to the following expetiinent ;— 
The ja-otoehloiide of tin jiossesses tliT‘ property of r<'ilueing tlu! 
sjilts hoth eif silver and of gold ; a jiaper was jirejiared with the 
hi-oniide of silver, ami previcaisly to exposing it to light it was 
wasla d ovei' with a veiy wi ak soluti<in of the chloride of tin ; 
the action of light uptai the jiaper w.is exceedingly energetic ; 
it was almost instintaneiaisly hhudvcned, and a eojiy of a print 
was iiht.'iined in a few seconds.” 

'Phe use of lluorides hasheen recently introduced as a novelty 
h,’ .some French photographers, hut reference to the author’s 
J'lxr/irf/if:n (III. Lii/lif, pnhlished in It'll, will <listiuetly show 
t hat 1 w,as the first to employ thi‘S(.‘ salts, as phot(>gr;iphi(! agents. 


Sectioi^ VI.'^Bromide ve Silver And Mercitrial VAPOtTR. 

• 

In niy first ]iuldication on *his subject,, in f)riffin's/S'c/;V/t//fc 
Mi.^cflhnnj, T introduced the fldlowing pneess, which, although 
it has never yet Ixicn jin^ierly worked out, invidves many jioints 
of interi^st :—Siam! extremely curious results, hsl me to examine 
till- etPect of the mercurial vivjtour on the imrc precipititeil 
iodides and bromides. 1 xvas long pei’jdcxed with exeej'dingly 
amimahais results, hut being Siitisfied from tiarticular I'Xjieri- 
ments that these res(*\rehes promised to lead to the di.scovery 
of a sensitive preparation, I persevered. 

To jirejiare t'lis sensiti' C jiajier we j)roC(*ed as follows :— 
Select the most peifeeSshcets of xvell-glajed satin jiost, ijuite freo 
from .sjieeks of any kind. Phn-ing the shf'ct cai’efnlly' on .some 
haril body, wash it ovm- on one side by means of a vmy soft 
camel’?hair jiencil, with a sobifion of sixty gr.iius of the bromitlc 
of |Kitassiuni, in two fluid ounces of distilled water, find then dry 
it ipiickly by the fire. Being diy, it i,s again to be washed over 
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with the same solution, and dried as befijre. Now, a solution of 
nitrate of silver, one hundi-ed and twenty grains to tj/’c fluid 
ounce of distilled waVr, is to be applied over the samf surface, 
and the paper quickly dried* in the dark. In this state the 
papers may bo k(;})t for use. When they are recpiired, the above 
solution of silver is to be .plentifully aj)plied, and the paper 
pliiced wfit in the camei-a, the greatest cai’(^ being taken lliat no 
day-light, not even t*lie faintest gleam, falls upon it, uiltil the 
moment when we we juepired, by removing the screen, to per¬ 
mit the light, radiated from the objpets we wish to copy, to act 
in producing the jneture. After a I'ew seconds, the light must 
be again shut off, ajid the camei;|i removed into a dark room. 
It will b(! foujid, on taking tlu; jiaper from the box, that there is 
but a very slight outline, “^f any, as yet visible. Place it aside, 
in pctfwl ilitrhiesn, until quite (by, then fix it in i*- mei’cui'ial 
vapour box, and ajqdy a very gentle heat to the incrciny. The 
moment the merciuy vaporizes, the picture will b(!gin to develope 
itself. The spirit lamp must now be removed for a short time, 
and when the action of the mej'cuiy ajijasars to cease, it is to be 
very carefully applied again, until a well-defined picture is 
visilde. The vaporization must now be .suddenly stoppe.il, and 
the photogi-aj)h j'einoved from the box. The d)-awing will then 
be very beautiful and distinct; but much detail is still clouded, for 
tin; develojmient of which it is only mwssary to jilace it cau¬ 
tiously in the dark, and idlow it to remain undistm-bed for some 
houi-S. '"Then! is now an igexjjressible charm about the picturi!, 
equalling the jJj;li(!.'ite beauty';;)f the daguerrcoty])es ; but being 
still very suseeptibh! of change, it myst b(! viewed by the light 
of a taper ojdy. 'J’he nitrat(! of silver must now be removed 
£roi«"th(! piper by wjll washkig in' soft water. When the 
pictui’c has been driu'l, wash it (juickly over with a soft bnish, 
dijqied in a warm solution of the hjqiosulphiti! of soda, and then 
well wash it for some time in the "nauner directed for the 
ordinaty photographs, in order that all the hyiiosulphitc may be 
removed: The drawing is now fixed, and we may use it to 
procure positive pictures, many of which may be taken from one 
original. 


Section VII.—Positive Photographs by One Process. 

About the same time Mr. Talbot, Sir John Herschcl, Dr.* Fife, 
and myself, discoveral the veiy remarkable property ”*01 the 
iodides in bleaching the dai'kencd salts of silver. Many very 
beautiful results may be thus obtained. The manipulatory 
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ilctuils jnililislicd by Di». Fife were simple iu their charaoter, but. 
ari iveAat by ii long series of inquiries. It is ]io\v (piite easy to 
|irej)are\hotograj)liio |)a])ers, on \j’hi(di the ioiliue solutions shall 
aet with perfect uniformity :— 

CSoak the ])aj)er for a few minutes iu phosphate or muriate of 
■soda, removing with a^soft brush any air bubbles whieh may form 
on it. The .superfluous moisture must be wiped oil’with very ch'an 
(Mitton' cloths,‘apd the paj^ers dried at common temjteniture.A. 
Wlieu diy, the pijxp’ must be pinma^ out on a board, and tlni 
silver solution sja-ead ov<'^it, bolilly^ but lightly, with a veiy 
.soft sponge brush. 'It, is to be iiislantli/ eX{)osed to .suu.shine, 
and. if ]iraeticable, carri sl iut<^the o])eu air, as the more speedily 
evaporation ]iroeee(ls *tho less does tlu! silver pem^tiute the 
Jiaper, and the more delicate it is. * Tiie first surf;ie<! is v<ay 
ii'regular, fteiiig as befort! describee!, and l•l‘presented iu fig. 2. 
As .soon as the .surface ajepears <lry, the silver solution must bt; 
again ajeplied as before, and the ex|iosure repeated. It must 
now be expo.sed until a line ehocolale-browii (silour is jirodueeil 
eepialiy on all jearts of the surfaere, and tin'll, until required 
for um', be earetully Jireserved from the further itilluenee of 
light* if the jiajier is to be kejit long, the llarkening must 
not be allowed to jiroeeed so far as when it is to be sjieedily 
made use of. 

In darkening these papers, tin greatest ]>ossible attention 
must be ])aid to the quantitv of light to wbii'h they are sub¬ 
mitted. evertliiug depending on the rajiidity of the blaclteiiing 
Jiroeess. The moi'ning .sun sbou’.d by ehosen,.+''»l’ the i'ea.soiis 
befori' salted. •V jieifeetlr cloudless sky is of great advantage. 
The injurious con sequence, of a cloud obscuring the sifii during 
the /axt darkening jirocess, is tlfl' formatj.in of a surfitce wTiicli 
has the ajipearaucc of being washed with a dirty brush. This 
is with ditticulty removed by the iodides, and the resulting 
)iictures want tiiat clearness whieh constitutes theii' beauty, 
i’apers darkened by the ditfus*'d light of a cloudy day are 
scarcely, if at all, acted on by these salt.s. (Ireat care must 1«! 
taken to prevent the silver solution fioni flowing over the edges 
of the ]>!q)er. as thereby an extra quantity of darki'iied silver is 
forinetl on both sides, which,requires a long-continued action of 
the iodides and smishiue to bleach. 

The kind of jiaper dli whieh the silver is sprciul is an object 
of much imjiortance. A jiaper known to stationeis as si'tin 
jiost, double-glazed, bearing the mark of J. Whatman, Turkey 
-Mill, is decidedly sujierior to t very other kihd I have tried. The 
<lark sjjeck.s wldch abound iu some sorts of jiapT niuat be 
avoided, and the spots made by flies very carefully guai-ded 
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against. These are of small consequeneo during the darkening 
process, but when the bleaching wash is applied, the)' form 
centres of chemical action, ajjd the whiteuing process-igoes on 
around them, independently of light, deforming the drawing 
with small rings, which are cftntinually extending their diameters. 

The saline washes may bo considerably vaiied, and combined 
to an indefinite cxtmjt, with a oontiuued change of efl’ect, which 
iS< singularly interesting. . In their^ ap])li<!atiou ’we sln'nUd bo 
guided, as iu the negatitje jn-ooess, by tlusc combining proysu- 
tion.s. Th(! fidlowing list ol' the siilts whi<di will give the best 
eftects, selected from ujiwards of seven.hiindi'cd combinations, 
will show the variety of coloui-s peoduco'l. They are placed in 
the ord(!r of the sensitiveness they appear to maintain, when 
used as nearly as possible iindei- the Siuiie circumstanc(W :— 

O 

Colour of Pictnro. 

Muriate of Ammonia., lied, chnngiiKj to hhech in the mtishine. 

Chloride of Sodium Ditto, ditto. 

Chloride of Stiiontuim A f ne hrmnn. 

Chloride of Eakium ....I riilt hmivn, indiahig to jmride. 

Soli. Chloride OF Lime Yenjred. 

Sol. CiiiiORiDE of Soda A hrirk red. 

Iodide of Potassh’m.... Ydloirinh hrovtn. 

Chloride of 1‘otas- | Yariahle, somdimes yellowish, oft,en a 

SIUM. ( steel blue. 

PiiosiuiATE of Soda. Worse i-olonr. ^ 

Tartrate of Soda. bromi. 

XT RATE OF Still!?. . 'Yellowish hromt. 

ChlojiIDP of Iron. Deep hrov'iij\t'kieh hlnrheiis. 

Bro'ude of Sodii ai. ... .lied brmeu of a pieetdiarly rich tint. 

The change mentioned in the colour of the finished picttu-c 
is that which aristis from a fresh exuosure to the solar rays ; 
where no change is mentioned, it is too slight to be •worth notice. 

When y^qiers jirejiared with any of the above, except the 
phosplKittis, lu-e soaked for a little time in water, luid dried in 
the sunshine, the jiicture pi-oduced,—it matters not what 
iodide is used,—is i-emh'rcd peculiarly rtd, and does not change 
by re-oxj)osiu‘c. P>y washing some of the papei'S 'with weak 
solution of ammonia, tli^, peculiarity is jircJuced iu a very 
striking manner. 

In the other divisions will be found some further remarks on 
tjie very peculiar physical ithenomena presented by the action 
of the conijumnds of iodine on these darkened salts of silver, and 
details of yet more peiiect forms of manipulation. 








ON THE APPLICATION* OF THE DAGUEREEOTYPE tO PAPER. 85 


Sectt(% VIII.— On the Application of the Daguerreotype 
TO Pa^jer. 

The expeiiHe and inconvenience of metallic tahlets rendered 
it in the highest degree dosiiuhle tluit juijicr should h»i onij)loyed 
ill their place. A veiy extensK^i series of ex]ierimonts at length 
led to the jiMisjug conclusion of being enabled to jirepare a 
piper which answered in every resjicet as well as the silver 
jilates, and in many much fitter. 

This discovery foi'med tne subject of a communication to the 
Iloyal Society, which t^at leijnied body did mo tlie honour to 
jirint in their I'mitKiutions. Mv' memoir is entitled.— " (Jii the 
Ji(JJn(‘iice of /odiiii! ill, rctu/ci’iii;/ ncrt*l-(d Ar</rii/iiie ('oiii/ioiuk/ii, 
sjH'odd on nc.iixitiro to l. iijlit ; (^nd on a Xoiv Method of ]‘ro- 

dtiehofj vllh, (/reoter diatiuclness, the I'hotoijeophie Jiiiaiie. " I’liis 
jsijter oonlains the substance of the following remarks ; but 
since the publication of tin* 'J’ronsoetioos J have been .successful 
in simplilying the proci'ss of jircjiaration. 

j\lv experiments established, in the most satisfactory manner, 
that • veil on tlie silver tablets a semi-oxidi/.ed sui-facc was ])rc- 
sented to tlie iodine. They also proved that iK'rfectly pure 
vntornished ni/.i'er was by no means readily acted on by the 
iodine. From this I wasted to prejiare oxide.s of silver in many 
ditferent ways, which enabled me to spread them over jiaper, 
and the result was instPifctive. Any of the onlinary^fTlioto- 
gniphie ]ia]>ers allowed to darkiai to a full bryiYii, which is a 
stage of, inducgtl oxidation, become, by long ex]insure to iodiim, 
of a steel-blue or violet colour. If exjio.sed in thi.s* .state to 
sunshine for a long jieriotC theiP colour changes from gitiy*t,o a 
clear olive. Now, exj)o.surc to sunshine for a minute, or to dif¬ 
fused daylight for five iginutes, jiroduees no opjin/rent change ; 
but mercurial vapour speedily atfcieks the jKirtious which have 
been exjiosed to light, and a faithful picture is given of whatever 
may have been siijaa-posed. There is, however, a want yf sulli- 
cieut contra.st between the lights and shadows. My allowing 
the first ilarkening to proceed until the jiajier aceptires the olive 
colour, which indicates the formation of a true oxide of silver, 
it will be i'oiuid, although- it is ict more .s|ieedily acted on 
by tlie iodine, that ft is more sensitive, and that a better 
picture is formed. The kind of photographic preparations ii.sed 
apjiear.s to have but little influence on the results,—a chloride, 
iodide,*or bromide of silver, allowed to daiken, answei-s equally 
well. 

There are many things, unfortunately, which prevent our 
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availing oiirselvos of this easy method (jf producing a tolerably 
sensitive Dagiierreotype piper. These are, certain ijregular 
formations of oxides in diffiirent states, and the revival of 
metallic silver in somi; ])a.rts of the sniface. 

I next spread ])apers with the yaire oxide formed by chemical 
means, and also the protoxide, and.many of its salts. These 
papers wei'C not vary r(«ulily alU’cted by iodine, or influenced by 
light during short exjMisiu’cs. >■ ' ' 

Silver is r(^vived from dts solutions by hydrogen gas; conse- 
qently, nothing is more en.sy than^ by washing a ])a])er with 
nitrate of .silv<T in .solution, to jn-oc'ure a 'flue silviT jiaper, by 
pas.sing a cuircnt of by<lrogen gas.ovei’ il. 

A jiicture of a jx’culiaily delicate elianicter may be yiroduced 
on this kind of jiajau’; but it has not the re(|uii'ed sensibility, 
and there is a gi-('at want of conliast in the lights aj.d shadows. 
It may be intu-esting to state, that tlie yellow-brown yhospliate 
of silver is as i-(^adily aetisl on by iodine as the oxidi'S, .and is 
quite .as sensitive! to luminous influence!. I’lieesjelnu’cttesl hyeli-eegen 
gas efle'cts the revival eef meetiillic silve-r, and the surtiice proeluceal 
by me'.ans e>f this gas, used as the hydrogen was in the former 
case, is of a flue stead-blue', which coloiu' iirisees from a yeeition 
of jhosydieerus having euitereel into ceunbiuation with the! silver. 
These kinels of yiayieir cenujHU’teel theemsedvi's in eveay rosyeect 
as the metallic tibhits—weeree cepnilly semsitive, anil jeroduceel 
yuctui'cs as eledicatedy bciiutiful. .tlnfeutunjitedy, howe'ver, owing 
to tlicTsyiemtancemsly inlliimmable! nauiu-c of the ydiosphuretteiel 
hyelrogem giis„ if. is not siife'*''io eeyu'nite with it. Aftea-various 
ineeffectnal cenitrii’-anex-s te> ovej-come this diflieully, I w.as eddiged 
to abanehm thee use of this g,as entiredy—warntul of the elauger 
I inemi'e-el,—by spvcnel violent but ioi-tunately harmh'ss cxjdo- 
siems. The v.ajeour.eif ydiosphorus .and of sulydiur weis also trieel, 
anel many veiy beautiful ettects weere yn'odue!ed. At length, 
heewever, I stojeyeeel iit sulydiure:tted hyelrogen, which answci's 
in cveiy j-espect.* 

To prey)ai-e this, soak a paper of very finn texture, not too 
much glazeel, in a wexik sedution of the murisitc of ammonia. It 
must then be wiyied with clean cledhs, aiul carefully di-ieel. The 
paper is then dipyied into a weak solutiem of the nitrate of silvei', 
and the small bubbles wh’ch form <m its siu-face are evarefully 
removed with a camel’s hiiir pmcil. When the ymyier is nearly, 
but not quite, dry, it must be exposed in a closed vessel to sul- 

A very interesting account of the revival of gold and .silver from their solu¬ 
tions hy these gases, will be found in a traet on Combustion, published by Mrs. 
Fulhame. 



Olf THE ArPHCAT10N| OF THE DAGUERREOTYPE TO PAPER. 87 

])hurcttoJ hydrogen gps, slowly formed from the sul])htiret of 
iiiitimAiy and liydrocliloric acid : in a few mimites it will lpi>coine 
of an i\m-lirown colour, having a fine nfetalliii lustre. It is 
again to be passed thi’ough a solution of silver, somewhat stronger 
tlian the first, and dried, taking care that no shadow falls on 
the ])a)i<T whilst it is drying. It, is then a second tinup sub¬ 
mitted to suljihuration, and, Ipy.earcful management, th(*])rocess 
is now gcncrttlly, comiiletcd. If, howiaeV, the jiajier is not 
considered to be sufficiently dark, it must Ix' once more washed 
in the solution of silver, ajid again subjected to the action of 
suljihuretted hyilrogen. ^ 

Jf the above jiajier .^e allo\}('d to ri'inain in tlie suljihuretted 
hydrogen gas after the maximum b]aekne.s.s is jiroduced, it is 
.igaiii whitened with some i|uicknes«. This may lie accounted 
for in twf. ways : the gas may be mixed witJi a jiortion of 
nniriatic acid vajiour, or a quantity of clilorine sufficient to jiro- 
duec this etl’cct may be liberated from the jirejiaration on the 
jKijier to react on the suljiliuret of siUer. 

The jieifection of these jiajicrs consists in having a deeji black 
ground to contmst with the mercuri.d dejmsit, by which means 
the pictures have the advantage of being .seen eijually well in all 
jHisitioiis, wliereas Daguerre’s jiict.ures on the metal plates can 
only be seen to advantage at certain angles. 

Tlie sulj'huretted jiajier may be rendered sensitive in the 
.same manner as the jllates by exjiosure to the vajiour of iodine. 
1, however, jimfcr dniw’rtig the jiajier over a soluti.sf.* thus 
formed A saturated solution id' any s,a1t of iodine is miule to 
diasolvi^as myth pure ioijine as possible, and of this liquid two 
driwhms are mingh'd with four ounces of water, (iird is re- 
quire,d that one side only of tli* pajier is wetted, which is by no 
means difficult to efl’cct, the fluid is so gi-eedily absorbed by it ; 
all that is nece.s,saiy being a broad shallow \(wscl to allow of 
the jiajier touching the fluid to its full width, and that it be 
ili-awn o\or it with h .slow' steady movement. Whim thus 
wi'tted, it is to be ipiickly dried by a warm, but not too bright 
fire ; of coui'se daylight must be CiU'efiilly exeliided. I’apers 
thus iodidated do not,lose their .sensitiveness for main' day.s if 
carefully kept from light. 

Dn exaiuininjf the sheet’after the Daguerreotype jiroce.sses in 
the eainein, and of nuTCurialization, have been conijileted. a very 
jierfi^t picture is found ujion it ; but it is still capable of vast 
imjirovement, which is, by the following simjile jilan, accom- 
pli.shilSi in a way which is at once magica' and beautiful. 

Action of Corrosive Sublimate. —Diji one of the Daguerreo¬ 
type pictures, formed on the sulphuretted paper, into a solution 
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of corrosive sublimate: the drawing instiintly disappears, but, 
after a few minutes, it is seen unfolding itself, and gi^dually 
becoming liir more distinct than it was before ; deliciyve lin(5s, 
before invisilde, or barely setm, are now distinctly marked, 
and a rare and singular perfection of detail given to the 
drawing. Tt may appear, at first <sigbt, that the bichloride 
of mej'tury dissolves off the rectal, and agiiiu dejiosits it in 
the form of chloride (calomel). Jlut this tloco not account 
for the fact, that if the, ]>a,ner has been jirepared with the nitrate 
of silver, the mercury (lisiip]iears, and tlie drawing vanishtw, tin- 
deposit taking place only on those parts ujlou which light has 
acted but feebly ; as, for instanet--. on tin? venations of leaves, 
hsiving those ]>ortions of sin-face which‘were ex]>osed to full 
luminous influcnei! witlamt'a jiartiele of ijuicksilver. When the 
^lapei-has been either a chloride or iodide, the effect is. as ahove, 
and the thiekinws of the deposit is as the inti-nsity of the light 
has heeii; conseipicntly, the semi-tints are beautifully jireserved. 
If the drawing remains too long in the .solution, the preei]iitate 
julheri* to the dark jiarts and desti-oys the effect. The singula¬ 
rity of this ojieration will be more striking if the jiicture has 
been soaked .somca time in the solution of the hyposuljihite of 
soda, and then dipjied into the bichloridi; of mercui-y. As the 
dniwing disajipears, a series of eircles, formed of a white powder, 
ajijiem- to arise from the jiapi-r, generally commencing at the 
centre, and slowly e.vtending over, the whole surface: the jiowdi-r 
is afterwards dejiosited, and the sheet Vs huried in the jirccijii- 
tate ; hut on taking the pi^Vr from the liipiid, .and ])as.sing a 
.striiam of water over it, the preciiutate is entirely removed fi-oni 
all thi-'])arts excejit the lights of the picture. 1 have also found 
the invisible jihotograjihic iiuag«i become evident, without the 
aid of mercurial vapsun-, by siiujily soaking for some time in a 
solution of corrosive sublimate. 

When tbese pajiers are jirejared witii due care, they are ex- 
treinely sensitive, and if used for co])fing engi-avings during 
bright sidishim-, the effect is insta'idam'oiis. The great difficulty 
is to present the jiaper to the sun, iunl w'ithdraw it with suffi¬ 
cient celerity. In the weak light of the-camera a few- nnnutes 
during sunshine is (juite sufficient for the jiroduction of the best 
<“ffeets. t)no great ailvantage of thew) pictures-over those jiro- 
eured on the plated eojijier is, that the inerciu-y does not lie 
loosely as on the tablets, but is firmly fixed,Tieing absorbed by 
the pipi-r ; therefore these ])ictui-es may be kept without injury 
in a portfolio. 

If, instead of immei-sing the jiajier in a vessel fuU of sidphu- 
i-etted hydrogen gas, a stream of the gas is made to play ujxm it. 
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it iissumes a most richly* irideswnt surface ; tlie various colours 
arc of (^li'rciit decrees of seiisihility, hut for suriiice dmwiiios 
they uia\ he used ; and hi cojiyiiijr^of leaves or flowers, heautiful 
]iictures. which ajipear to glow with the natural colours, are 
Jiroeured. 


BEl'flON IXf— >SaLTS of CiOLD AS rilOTOGIlAPHIC AgP.NTS. 

It is well known ttiat goy is revived from its ethereal solution 
hv the action of light, ajid tliat the same elleet takes place when 
the nitro-muriate of gol 1 is sjip.'ad on charcoal. We are mainly 
indehted to Hersdiel's'paper, ])uhlishe(l in hStO, for the know¬ 
ledge we ])o.s.sess of gold as a ])iiotogr.\|>liie agent. 

Coiisider^ig it prohahle that the i(;i|uired unstahle (^(luilihrium 
might h(i induced in some of the salts of gold, I was induced to 
pursue a great many e.\]>erinien1s <m this point. In soni<’ etises, 
wliere the ]iaper was im]iregnate<l with a mordant salt, the salt 
of gold was darkened rapidly, without the assistama' of light ; 
in others, ihi! etfect of light was very slow and uncertain. Ily 
washhig ])aper with nntriate of harytes, and tlnm with a solution 
of the chloride of gidd, a pa[ier, h.iving it slight ]>inky tint, is 
]vrocured ; hy exjiosiiig this ]i;iper to sunshine it is at first 
whUcunl,-Awl then, hut'very slowly, a ditrkening .action is in¬ 
duced. if, however, we remove tln^ }>a]K‘r iVoin the light, .after 
iin e.\j)osure of si few miiftifes, when a v<ay fiiint impre.ssio'n, and 
oftentinuis not any, is apparent, :ina Indd it in lhe,^steiim of hoil- 
ing Wiitii)', or ii^merse it in cold waitta-, idl the p;trts whieh^waa'e 
e.xjiosed to the light iirt^ riyiidly «larkened to ii full jmqdi; hrown, 
lea^ ing the covered poitions on»whieh the light has not Jicted, 
a pure white, jiroducing thus a liinr uegiitive. <lrawing. If. wdiih' 
such ii piiper, or any othe^- paper, jirejiared with the ehlorhh^ of 
gold, is ex)X)sed to the sun, we wash it with a weak solution of 
the hydriodiite of potaslT, the oxidation is very' rtipidly hrought 
on, and the darkness jirodueed is much greater than fliat oh- 
taiiual hy the other method ; hut this plan is not often ajiplicahle. 
1 have not yet heen eivihled to jtro'duee with the sidts of gold 
any jiajwr which shoidd ho .sufficiently S(aisitiM,- for u.se in the 
eameia ohscair.i. 

Sir John Hei-schel dtvoted much attention to the e.xaniinatiou 
of the sidts of plantinnm as well as gold. He found plantinum 
under nearly all circumstances very little sensitive to light, hut 
the folfowing were the results obtained,with the salts of gold:— 

If pafKir impK^gnatial with oxalate of ammonia he waslnxl with 
chloride of gold, it becomes, if certidn jjrojtortious l>e hit, pretty 
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sensitive to liglit ; passing rather raphHy to a violet pprple in 
the sun. It ])assos,also to the same jmrjJe hue in We dark, 
though much more slowly; tif> that, as a 2)hotogtaphic4)omhiiia- 
tion, it is useless. 

I’aper iinpregnat(!d with acetate of lead, when washed with 
perfectly neutral chloride of gohl, Requires a brownish-yellow 
hue, and a sensibility to light,‘Which, though not great, is at¬ 
tended with some peculia,"-ities highly wortlK‘ of notice. The 
first i]U](re,ssion of the sol ir I'ays seems mthei’ to whiten than to 
darken the ])aper, by disclnu’ging t\'‘ original colour, an<l sub¬ 
stituting for it a pale grayish tint, which by .slow degrees in¬ 
creases to a dark slate colour, i’ut if‘arrested while yet not 
nio7‘e than a moderate ash gray, and hehrin a cuiTcnt of steam, 
the. coloui- of th(5 part act(id on by tln^ sunshine, and that tuily, 
dai-kens imm(^diate]y to a dee]) imi‘]>le. The sanu) e/r'etd, is pi-o- 
duced by immersing it in boiling watei-. If j)lunged in cold 
w.atei', the same change comes on more slowly, and is not com- 
])lete till the j)a.per is dried by hoit. A dri/ hmt, howevei', does 
not operate this .singular change. 

If a neutral solution of tlu! chloride of gold is mixed with an 
eqital quiuitity'of the, solution of bichi'omate of ])otash, ji'i'l’Oi' 
washed with this solution, and exj)osodto light, speedily changes, 
fii‘.st to a deej) brown, .and ultimately to a bluish black. If an 
engr'aving is superjxrsed, we ha7 e a negative cojry, blue or- bi'own, 
u])on a yellow gi‘ound. If this-])hotog)a])h is ])laced in clean 
water, and allowed to remain in it foi’ some hour's, vei'y singular' 
changes take, place. Tlvr yellow .salt is all dissolved oirt, and 
those.parts of the ])aj)er left beaut.ifully white. ‘ All ^he diU'k 
poi'tions hecomc more decideil in thefr ch.ai'acter, and according 
as the solarization hius been prolbnged or otherwise, or the light 
has been more or less intense, wtr have either ci'imson, blue, 
brown, or deep black negative photogirphs. 


Section X.— The Infi.uence of CnLOiiiNE and Todine in 

BENDEKING SOME KINDS OF WoOD SENSITIVE TO LiGIIT. 

Having on ni.any occasions subjected the simply niti'ated pho¬ 
tographic paper to the influence of chlorilie and iodine in clo.se 
wooden boxes, I ■was often struck ■with the sudden ch.ange which 
light produced on the wood of the box, pai-ticularly when it was 
o'f deal; changing it in a few miiu.tes from a pale yellow to a 
deep green. This curio’us effect frequently occurring, le<l me to 
observe the change somewhat more closely, and to pursue some 
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f-xporiments on tlio sulijoct. Those produced no very satisfoc- 
torv loVilt. Tlioy proveil the change to dejx'ud nineh on tlie 
(oi'iiiatiiV of hydrocldoric and hydriodic adids, and tin' deeom- 
jiosition of nator in the pores of tfie woimI. I found 'well-haked 
wniid (jTiitc insusccjitilJe of this v<Ty curious phenomenon. Tlie 
Woods of a soft kind, as thodeal and willow, were much sooner 
inHueius'd than the harder varieties, hut all the light-coloured 
woods appe;ucM mol e or less eapahle of umlergoing this change. 
.411 that is necessary^is, to place at the hottom of an air-tight 
ho.v. a I'e.ssel containing a mixture of niangane.se and niuriatie 
acid, or sinijily some iodine: and fix the piece of wood at s<.>ine 
di.slam-e above it. Ititfereiit ^inds of wood reijiiirc to he more 
or less saturated withHlie chlorine or iodine, and conse(|uenlly 
need a longer or .shorter exjiosure. The tilin', therefore, neee.s- 
sary for tli» wood to remain in the^atmospheri' of chlorine can 
only he settled hy direct experiment. \\*ood is impregnated 
lery readily with iodine, hy jinlling a small jiortion in a cap.sule 
a few inches helow it. It does not apjiear to me at present that 
any ]iractie:d result is likely to ari.se out of this peculiar jiro- 
Jierty : it is only introduci'd as a singular fact, which is pi-rhaps 
worthy a little attention. 
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PnOTOCR\PlIS ON OLASS PI,ATI'S, A;^!) HE' ,T IMPROVEMENTS. 

* 

To Sir Jolui ITopscIk^I m'o iirc iii(l<'’itc<l ioj- tliv fiist ,• of glass 
])latcs to rocoivc sensitive j-iliotograiiliif lilins. 


Section T. —riiEcipiTATEs oe Sil\'EI! Salts. 

The interest 'wliich attachi^s to this is so gi’eat, and there 
appear to be in tin; prooes.s reiionmiended l>y tin; 1‘inglish experi¬ 
mentalist so many siiggestiAa' points, from whieh future jihfito- 
gnijihists may stait, (hat the passages are given in 8ir ‘John 
Uorsehel’s own wonls;— 

“With a, view to aseertaiii how far organic matter i.s indis- 
]K!n.sahle to tln^ ra]»id disiailoration of argentine eomjionnd.s, a 
]>roee.ss vats tried whieh it may iv't amiss to i'e]ate,.as it issued 
in a new and very pi'elty variety of "the jihotognrjihie ait. A 
Bolution of Si^lt of e-xtieiue dilution was mi.xed with nitrate of 
silver, so dilute as to lorm a liquid «nly slightly milky. This 
was jioiirftd into a somewhat deej) vesijpl, at the bottom of whiidi 
lay horizontally a very clean glats jilativ After many days the 
greater ]>art of tin'liipiid wa.s decanted off with a siphon tube, 
and the last jioitions veiy slowly and ^pantlously dmined away, 
drop by drojt, by a siidiou composed of a few' fibres of hemp, 
laid parallel and moistened without twisting. The glass was 
not moyi'd till (piito diy, and was found coated w'ith a jiretty 
uniform film of chloride of silver, of delicate tenuity and che¬ 
mical purity, which adliered wdtli conshlprable force, and was 
vei'y little sensitive to light. On di;o]>ping on it a solution of 
nitrate of silver, however, and spreading it oveisby inclining the 
plate to and fro (which it bore without discharging the film of 
chloride) it became highly sensitive, although no organic matter 
could liave been introduced with the nitrate, whieh was quite 
pure, nor could any indeed have been present unless it bh auji- 
jiosed to have emanated from the hempen filaments, which were 
barely in contact with the edge of the glass, and which were 
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coustantly ahstnictlng mlitter from its surfuce in place of intn)- 
ilucii)" Vow. 

“ ExjiiVod in tills .state to tlic focus of a cftnicni witli tlio gla-ss 
(oivards llio iiioidoiit lijilit, it liccaflio inijiro.sscd with a mmirk- 
ahl; woll-d('til 10(1 m^.itivo jiioture, which was direct, or i-everscd, 
aocordiii}; as looked at fronnthe froui or the hack. On pourino 
o\or this oaulioiisly. Iiy uu'aiis o^ a ])ipette, a solution of hypo- 
suliiliiK of sod*, the jiioture disajipearod, huY this was only while 
wef ; tor oil wasliiiio ill pun' water and drying, it was restored, 
a'i'l assiiiiied ’ini"li till' air ot a daguerr('otv]ie wlaui laid on a 
I'l.icl.’ oiniiiid. and si ; 1 ! nioi^'so m hen sinokeil at the hack, ^hi' 
sill. I -d portions celieet.oig nio*t light, so that its characters had, 
In tael, changed t'roiii •n gitive to positive. From such a jilc- 
Ilire (of eoni-se lietore sni'ilving) I liafe found it jiraetieahle to 
take |ihotojjraphie copies ; and although I did not, in iiiet, sue- 
eeed in atteniji'ing to thicken the film of silver, hy conneeting 
it, under a weak sidntion of that metal, with the redneing jiole 
eta voltaic jiile. the al lenijit aH'orded (list inet indications of its 
pr.ietieahiliiy with patience and perse\eraiiee, as here and there, 
over some small port ions of t he sni faee, the lights had assumed 
a full, metallic hrilliancy under this process. I ijiiuld only nien- 
lion furlliet. to thoM' who may think litis experiment worth 
repeating, that all my attemjits to secure a good result hy (hy¬ 
ing the nitrate in the film of ehlrn’ide have failed, the erystalliza- 
tion of the salt distiirhing the iinitormity of the coating. To 
ohtain (hdieate pictures tin* jilate mast he expo.sed wet, and when 
withdrawn must immediately he jilnnged into water. The 
nitrate heing^hns ahstrai^ted. the pla*ie may then he. dried, in 
w hich state it is half tixed, and it is then ready for tJie liypo- 
sul[diite. iSiich details of niani^nl.i,t ion may apjiear minute, hut 
tiny cannot he di.spen.sed with in priicticc, and eo.st a great detd 
of time and trouhle to discover. 

“This mode of coating glass with tilms of precipitated argcii- 
tiiK.' m- other eomponnd.s, aifords, it may he ohserved, the tm/i/ 
(itfectind means of studying their hiddtudes on e.vposiire to light, 
free from the powerful and ever-varying influence of the in 
papei-, and other mtitei^ids u.scd in its mtiuufacture, tind (tstimat- 
ing their degree of .sensihility and other particulars of their 
deportment undt"' the iiihuoncc of ntageiits. I find, for example, 
that glas.s so coated with the iodide of silver is mueh more seu- 
sitivi' thiui if similarly covered with the chloride, and that if 
both Ve wteshed with one and the .same solution of nitrate, there 
ispn*>^omp:iri.sou in rc.spect of this vahiid.le (piality; the iodide 
being far .superior, and of coui'se to he adopted in jireferenco for 
the use of the cauieiu. It is, however, m(jre diihcult to fix, the 
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action of the hyposnlpliites on this C(;rnpound of silver bcin" 
comparatively slow and fcohle. ' 

“ When the glass Is coated with the hromidc of silver, t'^ie action, 
•}Kr se, is very slow, and the' discoloration ultimately prf)duce(i 
far short of hlacskness ; h\it when moistened with nitrate of silver, 
sp. gr. I'l, it is still more jnpid thru with the iodide, turning 
quite hhick in the course of ji vojy few seconds’ exposure to 
sunshine. l’lat(!S of ghiss thus coated may he easily p.-e.-ierv'ed 
f(>r the use of the Ciimerji,'and have the advantage of heingniady 
at a moment’s notice, re<iuiring nothing fmt a wash over witli 
the nitj-ate of silv(;r, which may h^ deiayc<l until the imago is 
actually thrown on the plah;, am' adjusted to tla; correct focus 
with all delilamition. The s(aisitive wash being then aj)pli<'d 
with a, soft Hat camel-haii"-brush, the box may be closed and the 
picture impressed, aftcT which it only I'cquires to be-thrown into 
water, and dried in the dark, to be remdered coinpai’iitively in¬ 
sensible, and may be finally fixed with h\'posulphite of soda, 
which must be applied hot, its solvent power on the bromide 
being even less than on the iodide.” 

Sir John irisrschel sugge.ste(l a trial of the flnoiide of siher 
upon glass, wliieli, he says, if proved to be decom])os.ahl(! by 
light, ltdght jiossible effect an etching on the glass, by the cor¬ 
roding pi' 0 ])erty of tlu^ hydrofluoric acid. 

The nudallic fluorides have been found to be decomjiosidde, 
and a very sensitive proce.ss on ],iaper, erdled the fluorotyjs!, will 
be desiaibed in the ehajrtei' on IMiscidlsuK^ous rroecsses. 1 am 
not aware that any (cxjierimeid.s havi! bemi made dicectly upon 
glass, but it is certairrly wordhy of a fareful trial. 

Hdrsckel has r'crnarked that we cannot allow the wash of 
nitrate to dry U])on the coatiiig of the chloride or iodiile of silver. 
If, however, we dip a glass which has one film of chloride ujxin 
it irrto a solution of conrmon salt, and them spread uporr it som(! 
nitr-ate of silver, wc^ rrray very materially thicken the coating, 
and thus ja'oducc more intense effects. Mr. Towson emjiloyed 
glass plates ])re]Kir-ed in this manner with much succr«s. The 
mode adojited by that gentleman was to have a box the exrwt 
size of the glass jilate, iir the bottom of which was a small hole; 
the glass was jrlaocd over- the bottom, and the ini.xorL solution, 
just strong enough to bo milky, of tUe salt and,silver poured in. 
As the fluid finds its way slowly around -the edges of the gla.ss, 
it filters oirt; the peculiar surface action of the solid glass jrlatc, 
jrrobably a modified form of cohesive force, sepirnting the firu! 
precipitate, which is left behind on the surface of the plat'-..’, ,j3y 
this means the operation of coating the glass is much quickened. 
Another method by which films of any of the salts of silver can 
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Ik? procbiccd upon glass l[ilatcs, is tin? following modification of 
tlif? jKit'it jJrocessns of Drayton and of Thompson for silvering 

gl;l.ss:- ' ^ 

'J'ake a veiy clear plate of glass, and having put around it an 
edging of wax ahout half-an-iueh in depth, pour into it a solu¬ 
tion of uitr.ite of silver nuiile alkaline by a few drops of am¬ 
monia, taking care tha{ no oxide.of silver is precipitated ; mix 
u ith lids a sniidl ouantity of spirits of wine, and then add a mix- 
tiiie of the oils of la^'ender and cassia, or, which is perhaps tlie 
lie:,t pi'ocess, ,a solution of "rape sugar. In a short time tlie 
glass will be covered with a*\ ery‘beautiful metallic coating. The 
solutiiai is now pouiaHl -fl’, the.(?dging of wax removed, and the 
silver is exposed tothe.tction ol diluted chlorim?. or to the vapour 
of iodine or bromine, until it is eouverrt'd into a compound of one 
of tlu’se tdements. after which we may proceed as recommended 
by Sir John llcrschel. 


Slot TION 11.- A l.liCMEN. 

In^the Ti’rfiimliK/i.-ifi’ for 1818, iM. Niejice de Saint-Victoi- 
jiublished his nioile of ajiplvilig (ilhnincit to glass plates. M. 
l!lanini..rt K\ei-,ird followed, and successively albumen, gelatine, 
and seium were em]doy<‘d. JMe.s.srs. llo.ss and Thomson, of 
Edinburgh, have been eminently' succ(?ssful operatoi’s w'ith 
albumen on glass jilates. yian.v of their jiictures leaving little to 
be desired. 'I'lii' maui])ul;itorv details of the allmiucu process 
will be found in the tcchuical division ^if this work*. 


SkcTION Ill.- CoLLODIO.V. 

The .suceessful ajiplication of a solution of gtui-cotton in 
ether, to form the film for I'eeeiving the .sensitive siirfaet^ on 
glas,s, has been (Jaiunsl resjartiv ely by i\Ir. Fry and Mr. j^rcher. 
Then? is .some ilitficulty in fixing precisely this jioint, since then? 
was no actual publicat^m of the jirocess until long aft(?r it was 
genenilly in use. Mr. Fry ge.-tainly introduced the um<' of gutta 
jiercha in combin.ition with collodion. 

The l:i.st tiovelty to which referen(?e ue(?d be ijiadc is the wax 
paper jtrocens of M. Lc Gray, which will be fully described. 
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PORTRAITtIUE fiv THE HACjrHRREOTPyE. 

<1 

When DiigiioriH! piilJisliod his j’rocess, a ])eri<)cl of twenty 
niiniitiiS Wfis rcsiuirod to obtain a^ good co])y of any extimiaJ 
o1)jcot: honoe this jicniod was far t(A> long to admit of its being 
enijiloyod for poi-traitiiro. , 

Mr. Towson, of Dovonjxa't, in a \'ery valnablo ]ia])cr which 
a])])carcd in the PhihisoplUad 11 ayazine, in otfcr<‘d several 

.sugge.stions on tins use of largo lenses, &c., which ho sn]iposed 
might lead to the use of the dagueiTeoty])e for the purposes of 
portraiture. 

Dr. Uinper, of New York, acting on the suggestions of Mr. 
Towson I’olativo to the ad justmimt of the focus, s\ioe.e(^ded in 
accelerating his ])rocess so fai' as to obtain portraits from the 
life. .He piiblislusl his jn'oeess in the Laiiddii. aiul Edhihimjh 
Ehilosophiad lIoAjazhie for September 18-10. From this j>a])er 
I shall take the liberty of making copious extracts. It was 
fii'st stated that it was necessaiy, to pioeiire any im])ression of 
human features on the dagueiTcotypc! plate, to [laint the face 
white, or dust it over with a white ])Owder, it bidng thought that 
the light reflected fi-om the flesh would not have suflicieut power 
to change tlie iodized snrfacai. This has been shovvu to be an 
eiT'or, for, even when the snn shines but dimly, there is no 
difheidty in obtaining a eorreef. delineation of the featiu’cs. 

“When the sun. the .sitter, and the cannira, are situat'd in 
the same vej'tieal jdane, if a double convex non-aehromatic lens 
of four inches diameter and fourteen inches focus bo employed, 
jxnfect miniatuivs can be procures! in the apni air in a jieriod 
varying with the character of the. light from 20 to 00 seconds. 
The dress also is admirably' given, even if it should be black ; 
the slight difl'erences of illumin.ation are .‘jiiflicient to characterize 
it, iis well as to show each button and button-hole,.and even' 
fold. Pai'tly owing to the intensity., of such light, which cannot 
be endured without a distortion of the feature.s, but chiefly 
owing to the. circumstance that tin* rays descend at too givat 
an angle, such pictures have tin; disiwlvantagc of not c.xbil)itiug 
the eyes with di.stiuctne,s,s, the .shadow fi'om the eyebron-'.j-yid 
foivdiyad enci'oaching on them. To jwoeun! fine jiroofs, the best 
position is to have the line joining the head of the sitter and 
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the camera so arranged as to make an angle with the ineident 
rays m less than ten degrees, so that all the space benetitli the 
eyebrows shall he illnminated, and a slight shtidow cast from 
the nose. This involves, obviously, the use of reflecting miirora 
to direct the iny. A single iniiror would answer, and would 
economise time, but in practice it is often convenient to emjfloy 
two • one placed, with a suital^e mechanism, to direct the niys 
in vt illcal lines, and the secolid above it, to direct them in an 
invariable course towards the sitter. 

“ On a bright day, and with a sensitive plate, jwrtraits can be 
obtained in the course offive or seven minutes, in the diffused 
day-light. The iulvanfages, however, which'might bo supposed 
Ui aecnie from the features being more comjwsed, and of a 
ii.itural asjiect, are more than countdhbalanced by the difficulty 
of retaining them so long in one ^onstant mode of exju'ession. 
Jjiit in the reflected sunshine, tin* eye; cannot bear the efl’ulgence 
of tile niys. Tt is therefore absoluti'ly necessaiy to piiss them 
thi-ongh some blue medium, which shall abstiuct from them 
their heat and take away their oflensivo. brilliancy. I have used 
for this pui-jiGse lilue glas.s, and also ammoniaco-sul])hate of 
cfijUXT, contained in a large trough of plate glass, the interstice 
being about an inch thick, and the fluid diluted to such a jKiint, 
as to pei-mit the eye to bear the light, and yet to intercept 
no moie tlian was necessary. It is not requisite, when coloured 
glass is employed, to make u.se of a largo siudace ; for if the 
camera openxtion be camefl on until the jiroof fdviosl solanzes, 
no traces can be seen in the portrait of its edjjcs and boun¬ 
daries ; Jbut i^the jirocess js stojijicd aC an earlier interval, there 
will be commonly found a stain coiresponding to the fi^ire of 
the glass.” v 

“The chair in which the sitter is placed has a staff at its 
back, ti’rminating in an iron ring, that supports the head, so 
airanged as to have motion in directious to suit any stature 
and any attitude. By simply re.stiug the back or side of the 
head against this ring, it may he kejit sufficiently still to allow 
tile minutest marks on the face to be copied. The hands should 
never rest upon the chest, for the motion of respinition disturbs 
them so much a.s to*bring ohem out of a thick and clumsy 
ajijiearance. do.str'>j'mg als(' the representation of the veins on. 
the back, which, if they are held motionle.ss, are copied with 
surprising Le,auty. 

“ B has already been stated, that certain pictorial advantages 
atjusd- an arningemeut in which the light is thrown upon the 
face at a small angle. This also allows us to get rid entirely of 
the shadow from the background, or to compose it more gi’ace- 

o 
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fully in the picture ; for this, it is well that the chair should he 
brought from the back-groimd, from three to six feet. 

“ Those who undeitakc daguerreotype portraitures' will of 
course arrange the back-grouiids of their pictmes according to 
their own tastes. When one that is quite uniform is reqidrod, 
a blanket, or a cloth of a drab colour, properly suspended, will 
be found to answer very well. , Attention must be j)aid to the 
tint: white, reflecting too muchWight, would solarize upon the 
proof before the face haxj time to come ot^t, and, owing to its 
reflecting all the rays, a blur or irradiatiou would appeal- on all 
edges, due to chromatic aberration. '' 

“It will riiadily be uudei-stoody^that if it bo desired to intro¬ 
duce a vase, an mn, or other ornament, it must not be; ammged 
against the back-gi-ound, but brought foi-ward until it appears 
perfectly distinct upon the obscured glass of the camfra. 

“ Different paits of the dre.ss, for the same reason, rcquii-e 
intervals, differing considerably, to be fairly copied; the white 
jiarts of a costume passing on to solarization before the yoUow 
or black tints have made any decisive representation. We 
have, therefore, to make use of temporary expi^ients. A person 
dressed in a black coat and open waistcoat of the same etdour, 
must put on a temporary front of a drab or flesh colour, or, by 
the time that Ids face and the fine shadows of his woollen clotliing 
are evolved, his shirt will be solarized, and be blue, or even 
black, with a white halo around it. Where, however, the 
wldte parts of the dress do not expdso much surface, or expose 
it obliquely, these precautions are not essentialthe white 
collar will scarcely solarize mitil the face is passing into the 
same condition. ^ 

“ Precautions of the same kind ai-e necessary in ladies’ dresses, 
which should not be of tints contrasting strongly. 

“ It will now be readily imderstoo^d, that the whole art of 
taking diigueiTeoty2)e miniatures consists in directing an almost 
horizontal beam of light, through a blue-coloui-ed medium, 
upon t^le face of the sitter, who is rotated in an unconsti-ained 
posture by an appi-opriate but simple mechanism, at such a 
distance from the back-groimd, or so an:anged with resjiect to 
the camera, that his shadow shali, not be copied as a part of 
liis body.” 

Professor Draper usetl a camera having for its objective two 
double convex lenses, the united focus of which for jvirallel rays 
Wiis only eight inches; they were four inches in diameter in 
the clear, and were mounted in a barrel, in front of which-the 
aperture was nan-owed down to three and a lialf inches, after the 
mtmner of Daguen-e’s. He also adopted the pi-inoiple of bringing 
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tlie fonvard out of tlip Lest visible focius, into tlio Lkius 
< it' the violet rap, as was first suggested by iMr. Towson, of 
J>evonj)ort, who also made mauy^exixu’iments, about the same 
[leriod, with camei'as having mirrors iustead of len.ses. A jiateiit 
was taken out by Mr. Woolcott, a ]iliilos<H)hical iiistrumeut-m.aker 
of Kew York, for a Qamefti for \»-itli an (^lijitieal 

mirror; which form of ajijiaratu.stwas also iiafeuted by Mr. Beard, 
in Kngliind, wlft) having som^'wh’at modified Dr. Dmjier’s iUTauge- 
nients, succeeded stiV better in obtaining copies of “ the human 
fiiee divine." 

A camera ob.scura of jthis description is constructed as follows. 
Fig. 12 is a sectional ’ iew oj the apjiaiatus. At one end of u 

r 

u;, i;—-- 



box shajied as in the ligui'e, and having an opening at i), is jdaced 
an ellij)tical miiTor, A. The prepired jilate n is fixtid to the 
sliding frame c, by wliich it is adjusted to the best focus. The 
rays of light, radiating frbm a figure placed at K, will, it must be 
('vident, piss through the o|)ening at JD, find fall (vn the mirnu-, 
as re]>rcsenteit by the dotted luies, and will be thence reflected 
to the plate B. , 

The luiiTor has certainly thi^advantage of throwing a gi'eater 
(puintity of light upon tlio jdate, but it lias the great dis- 
aih antage of limiting tl^ size of the picture. With a mirror 
of seven inches diameter, we only procure pictures which will 
be jH'rfi'ct over two scjuarc inches j whereas, with a lens of thrix; 
inches diameter and fourteen inches focal length, pietuws of a 
foot stjuare may be worked. From this it will be seen that the 
miiTor is only applicaye where single objects are to be copied. 

Eventually the seusibilit} of the surface of the jJates was 
greatly in Tea.sed. Mr. G«xldard appears to have been the first 
to employ bromine in bombination with iodine; and it was sub- 
seipiiyitly foimd by M. Claudet and others, that chlorine had an 
accelerating power, but not to the .same extent as the bromine, 
^'ftiese discoveries led to that amazing degi'ce of sensitiveness 
which now en.ibles us, in good light, to take a jiicturc in less 
than a second of time. 




CHAPTEE IX. 


GENERAL SUMMARY THE HISTORY OF PHOTOGRAPHY. 


]t is thouglit that it may prove of some interest to append the 
following table, coni])iled with much Ciiro for the British Asso¬ 
ciation, by the author, And printed by that body in their 
Jirports foi’ 1 Sdh, and to wliich now nruiuirons acWitions are 
naule. It is believed that the dates of discovery ai-e accurately 
given, th(( date of publication being, of course, in all cases, taken 
where there was the slightest doubt:— 


Silver. 

Nitrate of .-.Eitter .... '1801 

- (iJiotogi-aphically em])loyed) Wedgwood & Davy 1802 

-with organic matter . . . J. F. Herschcl . 1839 

-with salts of lead . . . . J. F. llei'schel . 1839 

Chloride of.*. . 0. W. Scheelc . 1777 

/ , , 1 ■ 11 1 1 'f'AVedgwood . . 1802 

- (l)hotogi-aphically employed j . 

—darkened, and hydriodic salts Fyfe, Lass-'igne1839 

Iodide of (photograjihically used) 

- with feiTocyanate of jiotash Hunt . . . . 1811 

-with infusion of galls . . . J. B. Eeatle . . 1839 

--with gallic acid (Calotyiai) . Talbot . . . 1841 

-with jirotosulphate of iron 

. ' (FeiTotype).Hunt .... 1844 

-wit h iodide of iron (Gatalyso- 

ty])e).Woods . . . 1844 

Bromide of.• Bayai'd . '. . 1840 

Fluoride of..' Chauning . . 1842 

Flnorotypi'.Hunt .... 1844 

O.xide of.Da^^' .... 1803 

-with ammoniti.XTncertaiu. 

Plios])hate of Fyfe .... ' tC«9 

Tai-tiate—Hinte—Oxalate—Bo- 

nite, itc.llei’schel . . . 1840 
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SiLVEri^—contiulieil. 


Benzoates of. 

Formiates of.* . 

Fulminates of. 

Silver Plate. 

With vajionr of iodine ^L/agueireo- 
type) •••_.,• • • • 

ith bi’omine and iodim . . . 

With chlorine and iitliuc . . . 

With vapour of sulpjiur . •. . . 

With vajiour of jihosphonis 

(Ilass Plate. 

Precipitate.s of silver. 

Allmnieii on. 

(.'ullodion. 

GoLii. 

Chloride of. 

Etherial solution of. 

Ethericd solution of, \yith jioreyii- 
nido of potassinin . . . 

Etherial solution of, with jJrotocya- 
• nlfTe of potassium . 
Chromate of . ' . . . . 

I’late of gold and iodine vajiow . 

I’L-tTIXU.M. 

Chloride of. 

Chloride of in ether. 

Chloride of with lime .... 

Iodide of . . .»**. 

Bromide of . . . • . . . . 

Percyauide of. 

Mekcury'. 

Protoxide of. 

Peroxide of. 

Carbonate of. 


Huift . . 

. . 1844 

Do. . . 

. . 1844 

Do. . . 

. . 1843 


Dagueire . 

. . 18;i9 

GoddiU'd . 

. . 1839 

Claudet 

. . 1840 

Uiejice 

. . 1830 

Nie]K;e 

. . 1830 

Ilersehel . 

. . 1839 

Niepce do St. Victor 1818 

Uncei-tain 

. . 1850 


I’umford . 

. . 1798 

Ilersehel . 

. . 1840 

Bun dol’d . 

. . 1798 

Hunt . . 

* 

. . 1844 

Do. . . 

. , . *1844 

Do. . . 

. . 1844 

Goddai’d 

. . 1813 


Hcrschel . . 

. 1840 

Do. 

.' 1840 

Do. 

. 1833 

Do. 

. 1840 

Hiuit . . 

. 1844 

Do. ... 

. 1844 


Uncertain. 

Guibom-t 

Hunt .... 1844 
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Mercury— continued. 




Chromate of ...... 


Hunt . . . 

. 1843 

Deutiodido of. 


Do. ... 

. 1843 

NitKite of. 


Ilcrschol . . 

. 1840 

Pi'otoiiiteite of . . . . 


H ei’.schel . 

. 1840 

Olilorido of . 


Buullay 

Vogel . ,. . 

. 1803 

JJicliloride of . ■ . . . . 


, 1800 

Iron. ' 


. 


rrotoKulpliato of . . . . 

( 

Hunt ... 

. 1844 

l’ersul])hate of. 

Aitimoiiio-eitrat(! oJ‘ . 
Tartrate of . . . . >.. 


1 Iba-sehel . 

. 1840 

Attention was tirst called to the 



very i xiculiar chan i!:o^lprod^lced 



in tlu! iron salts in geuci 

al, by 

Herselnl . . 

. 1810 

Cyanic compoiuids (Pnissian 

blue, 

1 Scheele . . 

. 1780 

&c.). 


[ Desmortiers . 

. 1801 

FerrocynTutles of .... 


Fi.scher . . 

. ITD.O 

lo<lid(! of . •. 


Dr. Wooils . 

. 1844 

Oxalate of. 


Hunt . 

. 1844 

Cliromate of. 


Do. . . . 

. 1844 

Several of the above comhined with 



mcmiry .... 

, * 

Herechel . . 

. 1843 

Copper. 

' 

• 


Chromate Of (Chroni<atype) . 


Hunt . . ■. 

. 1843 

Sulphi)te of. 

* 

Do. . . 

•. 1844 

Carbonate of. 


Do. ... 

. 1844 

Iodide of. 


Do. . . . 

. 1844 

Copper-plate iodized . . . 


Talbot . . . 

. 1841 

Manganese. 




Penpanganate of potash 


Fromniherz . 

. 1824 

Chloride of. 


Hunt . . . 

. 1844 

Lead. 




Oxide of (the puce-coloured) 


Da-vy . . . 

. 1802 

Ked lead and cyanide of potassium 

Hunt . 

. 1844 

Nickel. 



- 

Nitrate of. 

Iodide of. 

: :) 

Hunt . . . 

. 1844 
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Tin. 

Purjilo of cassiiis.Uncertain. 

foBALT.Hunt . 1844 


AitsEMc snlphnrct t)f 
A rse'dral mi/ls oi . 

.\.\Ti.vri)NV . . . 

Pis.MrTii . . . 

(.'.UlMll'.M ... 

llilunirsr 

llllROMU'.M. 

I>ieIirorii!it.(! of jMitasli 
--witli iodide of stiircli 

CllLOUINE AND IIyDROGEN. 

Chlorine (titlirmized) 

-and ether . «.• . 


Sage .... 180.') 


!-Hunt.1814 


Mtitigi) ronton . 18.38 

K. Jieoiiiierel . . 1840 

Gay-Lnas.acand Th6- 
nard ... I SOD 
Drajter . . . 1842 

Cahoiirs . . 1810 


Glass^ utai^anese, reddeaed 
Cyanogen, solution of 

PnOSPHORES. 


Farathiy . . 1823 

( Polousc & Richard- 


• in nitrogen . 
■ and anuuonist 


by light 


• -1 

sou . . 

. . 18.38 

I 

f Schulze 

. . 1727 

• -1 

[ Ritter . . 

. . 1801 


Beckman . 

. '. 1800 


Vogel . . 

. . 180G 


Scheele 

. . 178G 


Cahouis 

. . 184G 


(Petit . . 

. . 1722 

eucud ^ 

' Chajttal . 

. . 1788 


(Dize . . 

. . 1789 
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RESiNoua Bodies {Edvography) . . 

AsphaJtum. 

Resin of oil of laTfcnder .... 

Guaiacum.. T 

Bitumens all decomposed . . . 

All residua of essential oil^i. . . 

Flowers, colours of, expressed, and 
spread upon paper . . . 

Yellow wax bleached '. . . .' 

Phosphorescent influences of solar 
rays.• . 

Influence of light on electrical 
phenomena . . . . 


I^iepce . . . I 1814 
Niepce . . . 1814 

Niepce & Daguerre 1830 
Wollaston . . 1803 

Daguerre . . . 183D 

Daguerre . . . 1830 

Herschel '. . .' 1842 

Seneluer . . . 1791 

' Licetas . . . 1640 

Kiroher . . . 1G4C 

Canton . . . 1768 

Biot .... 1840 

E. Becquerel . 1839 

E. Becquei'el . 1839 


In the foregoing chapters every thing has been included wliich 
ap|Tearcd necessiiiy to tlie complete illustration of the history of 
Photography. It nuiy be thought by nmiiy that the manijiulatoiy 
details included in this division should have been reseived for 
that Avliich is more strictly technical. The difficulty of doing 
this without an annoying re 2 >etition, has led me to adopt what 1 
consider to be the clearer course. , 
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CHAPTER I. 


c;ent:ral remarks on the solar agency PRODUcrNC. 

CIlcaiCAL CUANOK 

T’revioi'^ly y.' explaining thepractiiM; of photogi'iij>li 3 ", to wliicli 
a sejKinite division is give\^. it ap]>ears imj)oi-tant that"th(! pliy- 
sieal conditions of tlie eU'ineui* 'vv ith which wo have to woi-k 
slioidd he undei-stood. ^ 

The sun-beam is our jtencil, and certain delioati! chemical 
j>rojiar<itions.form our drawing-board. Evtay beam of light 
wl)ieh Hows from its solar .s(mr(!e i.s a bundle of r.ij's, having 
each a very distinct character as to colour and its chemical 
functions. These raj's ai'c easily shown by allowing a pencil of 
suidiglit to fidl on one angle of a prism : it is bent out of its 
path, or rofmeied, and an ^ongated imagt' is obtained, j>r<!sent- 
ing the \ o-ious colours of which light apj)cars to be constituted 
—red, OKinge, yellow,* green, blue, indigo, and viohit. This 
coloured image is called , the solar or the jiri.smatic sistctrum. 
The red ray, i)eing the Iciist refracted, is found at the lower edge, 
midf liie violet, Ixdng the most so, iit the other extremity of this 
cliromatic series. Below the oitliuarily visible red, another ray 
of a deeiHtr red, distinguished as the ar^rente red, or crinusmi, ray 
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may be detected, by examining the whole through a cobalt blue 
glass; and, by thi^wing the spectrum upon a piece of yellow 



Violet. 


Indigo. 

Mlae. 

Green. 

Yellow 

Orange 

lied. 


jiaper, another ray appears at the violet extremity, named by 
Sir John Herschel the lavender ray. Yet more recently, Mr. 
Stokes has proved a most remai'kable extension of the luminous 
rays. Ey thi'owing a ])rismatic spectrum into a solution of (jui- 
nine in diluted sulplnmc acid, or an infusion of the bark of the 
horae-ehestnut tree, a set of extra spectral rays, extending far be¬ 
yond the violet, make their aj)peaiunce, piw ing the existence of 
light over a sj)ace which has hitherto been thought iucajiable of 
producing any luminous phenomena. 

The original spectrum of seven bauds of colour was examined 
by Sir Isaac Newton, iind that eminent philosopher detennined 
that a given .degree of refraugibility indiciitcd a given colour; 
that the colour of a ray at once indioated its anghi of rtjfraction. 
Since th(!i days of Newton, until our pwu time, this position hiul 
never been c^cd in question ; the seven rays were regarded as 
the primary coloura of white liglt^-, and the law of Newton 
received as truth upon his authority. i Sir David Brewster has, 
however, argued that this law will not stand the test of exami¬ 
nation. Ho imagines that the prismatic spectrum consists of 
tliree chromatic spectra overlapping each other, and that those 
three colours—red, yellow, and blue—can be detected in every 
part of the image. Sir John Herschel ias added two rays to 
the luminous or visible spectrum,-r-thus making the number 
nine instead of seven; but these may^ equally v-ith the otheis, be 
but combmations of the three primaries. There is, however, 
much reason to doubt if the new extra spectral rays can be 
comprehended within these three. 

The colours of light will be rendered most familiar by cattijig 
to memory the conditions of that very beautiful natural phen6» 
menon, the rainbow. The primary bow is usually accompanied 
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hy a ^onclary image, in -wliicli the ordex’ of the coloui-s is i-o- 
vei'sod. From close examination of the pi'Lsmatic spectrum, I 
am disposed to believe that whenever we olitain this ehi’omatie 
di vision of white light, it is accompanied bj' a secondary spectrimi, 
and that the real conditions of the colours ai-e as follows :— 

Tlio yellov.' is the ivost luminous ray, and the iiruininating 
power diminishes on either side «f it; on ouji side it blends witli 
the bhu-., to forfli the ijreen, iyid t)u the other with the red, giving 
I'ise to the oranye lay. The l)lue diini'iishing in intensity sinks 
towaiiLs blackness, and tlms produces the iiu/i;/o, the exti’eme 
(slge of which represents tlie limit of tlui xu'dinary sja'ctnim at 
that end ; as thi^ outer idge ofytlie nsl forms its limits, as far as 
the human eye is eonc'i'aed, on the other. Beyond tlie indigo 
^ve ]ia\e the riolH x-ay : tliis would appeal’ to lie tlie bhuiding-of 
the rei! of Ihe su)ipli’nientary spectrum with the blue of the 
ordinary one. the Javt'i,iler ray resulting from the intereoinbina- 
tion of the le.ss luminous itiys with the coloured snrliice njion 
vliieh it is th.’-own. Then the erireme red or eriiiixon raj' will 
be seen to result from the blending of the extreme blue of the 
extraorilinary with the red of the ordinary spectral image. This 
]ias.-age is still ret.lined ; but I have every reason to believe that 
it. Will before long reipiire .some moditicatiou, the discovery of 
Mr. Stokes materially altering the conditions. 

Sir William ller.schel, and Sir iTenry Engletield, determined 
the heating jiowers of tlusse i-ay i to be very varied. A thermo¬ 
meter was placed in each.'and the followdng I’c.sults obtained':— 


In the blue 


gt-eeli • 
yellow 
full red 
” eilge of red 


ittv. Ill o' 1 

3 

3 

o 1 


Quite out of visible light In 2.’' 


roA' fi’om o-V 

fo dll', 

or 1 

d-J 

“ dS 

• 4 

•• do 

“ C>2 

*• 1 ; 

'■ dll 

1 . 70 

'• 1(1 

” dS 

731 

'• Id.i 

01 

7'J 

■ is' 


Sir John Ilerschel, by another form of exjiei’inient, has fully 
eoutirmed these x’esults, and shown that the caloi’ifie, or /teat- 
prodticing i-axliatious, being less refi-aeted by the pi’ism than the 
/(V/Z/t-excitiug iiiys, e.xiijf a consideiuble xlistance further from the 
visible rays than has been hithci’to susjiected. Light and heat 
have not. thereti'ij’e, the sanii' degrees of refmngiliility; their 
intliienees are not coiiiculent, their iiiaxinia in the solar .sjH’ctruiu 
are wjde asunder. Melloni has shown that, by the use of 
eoloured media, these agencies can be, to a eon.siderable extent 
stfpitxixted from each othei’. (flass stained with oxide of coppm-, 
and washed on one side with a colourless sfdiition of alum, 
’admits the light rays most freely, but,iibstructs d-i per cent, of 
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the heat rays. On the contrary, a slice of obsidian cL- black 
mica obstructs nearly aU the light radiations, but offers no im¬ 
pediment to the passage of heat. 

ITie chemical influences oi" the jirismatic rays vary as their 
heating powers, but in the contrary du'cction. 

If wo place a piece of photograpnic paper in such a position 
that the spectrum .falls ujoucit, it will be found to be very 
unequally impressed by tl^e various, rays. Some’ very eS:traoitli- 
nary peculiarities have been observed by Sj'.' John Herschel aud 
myself ; but it will be sufficient for j!ur present pui-pose to state 
the geneial features of the impression under ordinary condi¬ 
tions. For some distance belovf- the visible ml ray, the jiaper 
will be found unoolourod ; on the part Vhcrc the red iiiy falls, 
a tinting of red or pink wiU be evident. The orange and yellow 
rays leave no stain, and the, green in general but a fl»int one. In 
the place occupied by the blue ray, the first decided darkening 
is evident, wliich increases through the indigo and violet rays. 


Over this space the extra't 
spectral or fluore.sccnt > 
rays become visible. ) 




U 


11 



and extends some distance beyond them. The shaded wood¬ 
engraving (Fig. 14) will .serve to assist the reader in compre- 
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licudiu^- the phenomena, ^lie chemical radiatioua have a higher 
l•|•fi•ilIlgillilitv than the ordinary luminous I'.ij’s, and consequently 
tiny extend in full action to a cynsidenible space beyond the 
liivemler rays, where no light exists which can pi-oduee excite¬ 
ment on the optic nerv'o of the human eye, unless aideil by stime 
jieeiiliar conditions of transparent media, or of ojttical ariunge- 
ments. • 

When'ever throw a jiyismatic ^ipectnim upon any photo- 
graj'hic siuface, it is always iicoomjianic 1 by a sufficient (juantity 
<if diffused light to jiroduc^^sonu! chemiesil change, which shows 
itself in darkening, over,the puds beyond the coloured iniiige. 
llowevej', ther«! are two isiintsVwheiv this change does not take 
jilace, and whei’e the pajier is ju'eservwl positively white; these 
art- the jtouits of ma.ximum light and heat—tlio yellow ami 
e im.son ravsT Here we have tlie ej'ideuce of the intei’feiunee 
of these agencies with tint ehemicid mdiiitions. As we ciui 
.separ.ite heat and light from ciich other by the u-se of colouivd 
mediti, so can we isolate tint chemiciil itnd luminous jirincijiles of 
the sun’s rays, ll}' a yellow ghiss stained with silver we may 
™t off the agency prf«lue,iug chemical change so comphttely, that 
the most sensitive photograjhic material may be expostsl to a 
full ilooti of siuishine, without its undt-rgoing any altcRition in 
colour. II, however, we taktt a d;irk-blue glass, such as is usii- 
idly ja-eptired with tlie oxide of cobalt, of so deep a colotir that 
it olestnicts a considerable <yiantity of light, .and ])hice under it 
the saiiKi, or any' photogr.'q(hic jaiqianttion, it wdll be found to 
darken as rajndly as if no glass had be^n interjiosecJ be.tween it 
and the spn. ^ 

Thus we obtain conclusiv,* proof that it is not light, Wimuims 
■/Hiirnr, which produces the clynic-al change. That it is not 
HEAT is shown in the .siinus ji^iner by the jirotecting inlluence 
exerted by the maximum<6aloritic rays; and therefore wi! are 
driven to the hypothesis of the existimce of a new agency—a 
m-w imjKjnderable element—or a noble form of foice which is 
broadly distinguished fium these princijdes or forces in its ejl'ects. 
To mai’k this the tenn Actinism has been jirojsised, and it is 
now Very' generally adopted. The word signifies nothing moi-e 
than ray power, and therefore, its involving no theory', it is free 
from many of the objections which would ajijily to any other 
term adopted from preeftneeived ideas. 

I’hotography appears to be si misnomer, since the jsictures so 
i-silled are not diuwn by light. It is, howevisr, too finaly rooted 
ill,the public mind to admit of the hope tl/at any other may be 
.lUopted. If 1 might venture a suggestion, I would atlvocate a 
ivtuni to the term introduced by Kiejice, whose processes are 
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described in the historical section— Heliography, SunS,‘awing, 
which most clearly expresses the fact, leaving the question of the 
particular agent effecting the^ chemical change still open for exa¬ 
mination. 

The annexed figure (15) shows the conditions as they are at 
present known. 
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Green. 
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A. 
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From' A to B exhibits the Newtoqjan spectnim,'’a and b being 
the rays which belonged to ?no(J-eni discoveiy previously to the 
recent observation, that the peculiar blue rays seen in solution 
of quinine and some mineriil oils belong to a yet higher order of 
refnuigibility. The cuiwes c, D, and E, represent the relative 
maxima of heat, light, and actinism, f being a second aj)i)arent 
maxinnim—vindicated in the red ray—of the chemical powers. 
This may, however, be proved eventually to be a function of 
heat, sfiice we know that calorific power’ 'will produce chemical 
clxange even when it is exercised' as a radiant force. 

The operation of these antagonistic forces is somewhat re¬ 
markably shown over different regions of the earth. Advancing 
from our own lands towards the tropics, it is found that the 
difficulties of obtaining pictures by the solar influences increase •, 
and, under the action of the glowing light of equatorial climes, 
a much longer irei-iod is required for impressing a photograj'ni 
than is occupied in the pixrcess either in London or Paris. It 
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liiis 1it\n stated by Dr. Dmj)cr, that in his jn-ogi'ess from New 
York to the Southern States ho fouud the space jirotectod from 
eliemical change by the yellow luys regulg,!'!/ iiicreasiug. 

Tlio .siinie result is apparent in* tlie differences between the 
spring and suinftier. Usually in Mai-oh and April photograjihs 
arc! more readily obtained than in Jyno .and July. 

It is worthy of notice, that the morning sun, between the 
hours,of eight ^iid twelve, proefucos much better effects than 
can be obtained after the liolu" of noon: tliis was ob.sciwed at a 
veuy Ciirly jeeriod by Daguerre. For dniwings by up 2 )licjrtion, 
this is but slightly, if at TtH, felt, but with the cameia it is of 
some oonsocjuence to attbnd tci^liis fact. We are not yet in a 
jiosition to record mono than uie fact,—the cause of the diffe- 
lence is not determined; probiibly it may be found to exist in a 
gi eater .absoi'ptive action of the atmo.sjcliere, caused by the ev.a- 
])(>ration of acpieous vajiour frenn the earth. In the neighboiu’- 
liood of large towns it might be accounted for by the cii'cnmstance 
of the air becoming, during the day, more and more impregnated 
with coal smoke, &c.., which offei's very jwwerfid interrujition 
to the free jKissage of the chemical lay.s. This W'dl, however, 
scarcely .account for the same intc!rfereuce being found to exist 
in the oj)en countiy, some miles from .any towm. Until our 
metecu'ological observers ado])t a system of registeiing the varia- 
lious of light and actinic ])owcr by meiULs of some wdl-devised 
instiaiment, wo cannot ex})ect,to ari'ive at any very definite 
j-esults. The subject inveijres some matters of the first imi>ort- 
anc(! in jdiotometiy .and meteorology, and it is to be desmed that 
our jmblic observatories sl^ould be fuihished W'ith the required 
iiistrumillits <br cixnying out a s(!ri<is of observations off the 
diui'iial and monthly changes m the relative conditions of the 
solai- radiations. We havcNiow evidence which i)roves that 
changes, alino.st inajiprccia^-, in the condition of the atmo- 
s)iheric media, through winch the sohu- rays tarverse, are capal)le 
of itroducing a most remarkable influence uj)Ou the coloiu-s of 
the spectrum and their chemical power. 

Many of the phenomena of vegetable life will be foumf to be 
directly dependent upop the oj)eratiou of these piincijJes ; and 
it w'fuild be importaut*to mark any abnormal states of gi'owth— 
such as not unfreqnently occur—and to be enabled to refer them 
to 2 )eculiar solar conditjoiis.* 

* See Sesearches on Light, 2nd Edition, by the Author. 
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CHEMICAL CHANOEi ON SENSfriVE PUEPAEATIONS. 
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!t is of some momeiit to the p]iotog^])hic artist that be is 
acquainted with the chauge.s whvh occur in the several agents 
wlucli he employs. A few of these arc therefore selected. 

Section !.—Nitrate of Silver. 

1. The crystallised salt, in a pure state, should he procured. 
The commercial salt often coutains nitrate of notash. The fu.scd 
nitrate, which is sold in cylindiical sticks, is yet more liable to 
contamination. , A ])reparatiou is sometimes sold for nitrate of 
silver, at from sixpence to ninepence the ounce loss than the 
ordinary price, wdiich may induce the unwary to purchase it. 
This reduction of price is effected by fiising with the salt of 
silver a proportion of some otljer metiillic salt. The fraud is 
readily detected by observing if the salt becomes moist on ex]»o- 
sm-e to the air,—^the adulterated nitrate of silver being delique¬ 
scent. The 'evils to the* photogi’a])l^er are, want of sensibility 
U])on‘ exj>osure, and the perishability (even in thtf dark) of the 
finished drawing. 

As all the silver salts are pre'f^ired fiom the nitrate, it is of 
consequence that its character aud^.,^pges be clearly understood. 

JExperimmt 1.—Dry nitrate of silver, free of organic mattei-, 
will not blacken by sunshine; and, when dissolved in j)ei-fectlv 
pure distilled water, it may be oxjiosed for a long time to solai' 
influeiice without 'undergoing any visible change. Add, how'- 
ever, to the solution the smallest appreciable quantity of any 
organic matter, and it will almost'immediately begin to blacken. 
This is so certain, that nitrate of silver is tiie most sensitive 
test that we have for the jiresenee of organic matter in watei'. 

Exjm'iment 2 .—Place a stick of charcoal in j)ure water con¬ 
taining nitrate of silver, most beautiful crj^stals of silver will form 
around the charcoal.. We here sep that carbonaceous matt.cr 
has the power of effecting the decomposition of the silver saJfc^ 
!n the fiKt example, we have the metal precipitated as a black 
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))OwdA'—oxide of silver and metallic silver; in the last, it is 
revived as a pure white metal, the crystals being of exceeding 
biilliaiicy. Thus wc learn that the organic fliatter of the paper 
or of the size, is necessary to defermine the change on which 
the photographic phenomena depend. 


Section II.—Ciiloeide op Silver 

For the fonnatiou* of the cldorido of silver, any of the follow¬ 
ing .salts may be added to«f.,solution of nitrate of silvei':— 

1. Cliloi-idc of Sodimr (Comujou Salt). 

2. Cldoride of Potasruiu. 

•>. - of Bai'ium. 

4. -S- of Strontium. These wilts have very 

/>■ - - of Calcium. remarkable colorific 

C. Hydrochloride of Ammonia. l)roj)crtio.s. 

7. - of Peroxide of iron. 

8. Hydrochloric Acid (iSj)lrifs of Salts). 

b. Solution of Chlorine in water. 

The a’oove salts arc only necessary for the purirose of giving 
a variety of colour to the artist’s productions ; either one of 
them may be.used. This is a jioint of much interest, as the 
i-esult of using these diffei'ent materials as the base deter¬ 
mining the tone of the finished picture, enables us to products 
etfec -• which fire in accordance with the subject which wis dcfriro 
to represent. 

A few* exiRM-iments of an easy character will be insinwtivo, 

).Minting out the ehiiracttsr td those changes which stsmsitivis 
oirfni i's smdergo. 

irrhi/ri<l .3.-—Pour soj^cfif the solution of common .salt into 
till' -^ol.ition of nitrate of silver ; immediately, a veiy cojiions 
wliiti iirifcipitate takes place. Pour off the supematfiut litpioi-, 
. 10(1 \vi>ll wfish it, by the dim light of a candle, with ]>uro tlis- 
tilled water ; then expose it to daylight; it rvill change colour 
lory slowly, piissing from white to grey. Drop a little nitrate 
of silvor upon the white precipitate, it will darken much more 
rapidly than bef<>re j add‘a little organic matter, and the 
elmnge occurs still (pricker ; and the degree of darkness 
whirli it eventually attains will be considerably dcejier than 
beforef 

In this exjieruuent we prove that, although the white salt of 
silver changes colour alone, the addition of nitrate of silver and 
organic matter considerably quickens the operation; therefore, 
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in preparing the papers, it is always necessary for the nit? ate of 
silver to be in excess. 

Schcole, in his “'Experiments on Air and Fire" has some ex¬ 
periments which are remarkably to the point. “ I precij)itatcd 
a solution of silver by sal ammoniac ; then I edulcorated^ and 
dried the precipitate, and exposed it.on a piece (if paper to the 
beams of the sun for the space of two w6eks, when the siuface 
of the wliite powder grew black ; after whielj I stimed the 
powder, and repeated the same Several times. Hereupon I 
poured some caustic spirit of sal amuionia'e on this, in all ap¬ 
pearance, black powder, and set it bj 7 '-ror digestion. This men- 
struiun dissolved a (juantity of iana cornua (horn silver), though 
some black powder remaincid uuflissolvoll. The jwwder having 
been washed, was for the greater ixu-t dissolved by a pure acid 
of nitre, which, by the ojieration, acipiircd volatility. This solu¬ 
tion I preci 2 jitate.d again by mcjius of sal ammoniac into horn 
silver. Hence it follows that the blackness which the luna 
cornua acquires is silver hy reduxtwn" 

Experiimnt 4. To delerniitie tlva cluiracter of tlie chanujc set up 
hy sunshine. —A solution. No. 1, is nitric .acid and oxide of silver 
(iissolved in water, and a solution, No. 2, is chlorine and sodidm. 
When these solutions are mixed, a white precipitate— chloride 
of silver —falls. The chlorine of the common salt s(;izcs the 
silver, and as this is nearly insoluble, it is precipitated : the 
nitric acid (xjinbines at the same time with the soda, and this 
remains in solution. The chloride,, of silver being Ciirefully 
washed, is placed in very pure distilled water, to which a minute 
portion of organic matter has been added, and then exjmsed to 
sunlfiue* After it has darkened, remove the wat(K', aiM it will 
be found to coufeiin chloriue ; by mlAing some nitrate of silver, 
we shall obtain a fresh precqwtiAq, and we may thus determine 
exactly the amount of (lecom^wsitfoi^^which has taken place. 

In the proce.ss, the strong affinity existing has been broken 
up. Metallic silver, in a state of very line division, is {(roduced ; 
and the-chlorine set free dissolves in the water, from which we 
can precipitate it agiiin as chloride of silver, and consequently 
readily ascertain its quantity. , 

It is necessary now- to direct attention to the effects of 
organic matter in accelerating the bl^kening process. Sir. John 
Herschel, whose researches in this brancji of science are marked 
with his usual care, has given particular attention to this matter. 
As it is impossible to convey the valuable inforination that Sir 
John has published, .more concisely than in his owm language, I 
shall take the liberty of extracting rather freely from his memoir, 
published in the Philosophical Transactions. 
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“ a' gi-oat many experiments -were made by precijntatinpr 
organic lapiids, both vegetable and animal,^ with solutions of 
lead ; as also, after adding alum, "v^th i^aliue solutions. Both 
alumina and oxide of lead are well-known to have an affinity to 
many of tluise fugitive organie compounds which cannot be con- 
eimtrated by evaporatkuj without injury,—an affinity sufficient 
to carry them down in combination, when jirecipitated, cither 
as hydi'atcs or hs insoluble s^lts. Such prccijutjites, when col¬ 
lected, were appli«Kl,«iu the state of croain, on {>aper, and, w'heu 
dry, w’ero washed with tj^,e^uitnxte. It w'as here that the first 
])roniin(;ntly successful pesult was obtained. The 2 >reci])itato 
thrown down from a litji.id of iUis descrijrtion by leafl, was found 
to give a far higher degret' of sensitiveness than any 1 liad before 
<j1)tiiiued, rt'ceiviiig an equal dejith of imjtression, when exposed, 
in eonijmrisdu with mere nitrated j^qier, in less than a fifth of 
the time ; and, moreover, ac(piiriug a beautiful niddy brown 
tint, almo.st amounting to crimson, with a jioculiarly rich and 
x’elvety effect. Alumina, similarly pr(!ci])itatcd from the same 
liipiid, gave no such result. Struck by this dilftTcnce, which 
manifi.'stly retcri'ed itself to the I'rtxjijiitate, it now occurred to 
me to omit the organic matter (wdiose necessity T had never 
hcifore thought of (juestioning), and to operate with an alkaline 
])i'eci])itaut <m a tnere aqueous solution of nitrate of Iciid, so as 
to ja-oduce simply a hydrate of that metal. The result was in¬ 
structive. A cream of this hjdrate being aiqdicd and dried, 
acquiml, when washed with nitrate of silver, a considerable in- 
ci.'ase of sensitiveness over wdiat the iptrate alomv would have 
given, thougji less than in the experiment where orgapized 
matter was jtreseut. The tich crimson hue also accjuin'l in that 
case under the influence of ligly, was not now i>roduced. I’wo 
jiuculiarities of action werrajiBus brought into view ; the one, 
that of tlu^ oxide of lead in* a mordant (if we may use a tiu-m 
bojTowed from the art of dyeing), the other, th.at of organic 
luiitter as a colorific agent. 

“ Paper washed with acetate of lead was impregnated with 
n arious inisoluble salts of th.at metal—such as the sul])hato, jihos- 
])hat(i, muriate, hydriodSite, borate, oxalate—and other.s, by wash¬ 
ing with their ajnpropriate neutral salts, and, when dry, ajiplying 
the nitrate of sil\ er as usmd. The results, however, were in no 
way striking, as regartfe sensitiveness, in any case but in that of 
the nniriatie apjdications. In all cas(!S where such ajijilications 
were used, a pa])er was jiroduced infinitely more scn.sitive than 
any 1 hud at that time made. And I nuiy here observe, that in 
this resiicet the muriate of stroutia aiqieared to have decided 
advantage.” 
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It "Would oe tedious and useless to mention all the cri&ibina- 
tions of alkaline and earthy mmdates which have been devised to 
vaiy the effect, or increase the sensitiveness of the silver pre- 
pai'ations: the very considerable differences produced through the 
influence of these salts will afford peculiarly interesting results 
to any inquirer, and furnish him "v^ith 9, curious collection of 
photographic specimens. As e. general rule, aU the solutions 
should b(s made in the combining ^proportions ftf the «mnterial 
used. With a scale of chemical equivalenlji at hand, the photo¬ 
graphic exjieriinentalist need not eiT, taking care thiit a slight 
excess of pure nitrate of silver jneviSls upon his jiajjcr or plate. 

These changes should bo weiJ-luidcsstood, before the photo¬ 
graphic amateurs proceed to the prepaVation of the sensitive 
papers employed for the ordinaiy processes. 


Section III.— Iodide of Silver. 

If iodide of silver is precipitated by mixing together solutions 
of iodide of potassium and nitrate of silver in a concentratcil 
state, a hea"vy yellow powder falls, which "will scarcely change in 
colour by an exposure of many dsiys to sunsliine. But if tile 
solutions are infinitely diluted, so that on mixing they only 
become milky, and the light powder which occasions the opacity 
fells but slowly to the bottom of the vessel, it will be found that 
it is sensitive to the weakest solar radiations. There does not 
appear to be, any chemiejd difference between the iodides thus 
ob'tained ; but there arc some remarkable physical,peevliarities, 
and it is' believed that attention to tlif se wiU be found eventually 
to be of the utmost importance. • 


Section IV.—^Bromide of Silver. 

[ In jn^y of the works on chemistry, it is stated that the 
chloride is the most sensitive to light of all the salts of silver; 
and, when they are exposed in a perfectly fonned and piue state 
to tolar influence, it will be found that fhis is nearly correct. 
Modem discovery has, however, shown that these salts may 
exist in peculiar conditions, in which the affinities are so 
delicately balanced as to be disturbed by the faintest gleam; 
and it is singular that, as it regards the chloride, iodide, and 
bromide of silver, when in this condition, the order of sensibility 
is reversed, and the most decided action is evident on the 
bromide before the eye can detect any change in the chloride. . 
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Tlic slight additional expense of the bromides is not woi-thy 
consideration, particularly as their use mjiy be confined to 
j)!ipers for the camera obseura, ,the pictures on which are of 
cuiii-sc of the negative character, and the positive photogia)>1is 
can be formed by transfer on the chloridated papers of a highly 
sensitive kind. Since, there has been some question as to the 
use of the iodide of silver without an infringement of iiatent, it 
is not a little Snrjn-ising thq,t the bromide has not been more 
generally employed.* 

It will be found that ^le bromide and iodide are much alike 
in the singular want of ^sensiliility which they sometimes exhibit 
under the circumstances alrciuki alluded 
to, which are not easy of explanation. 

If a pij)er fir.st washed with a solution 
of nitnite oi* silver has bromule of ]>(*tiis- 
sium apjilied to it in different jirojioi'- 
tions, sjty 20 grains, 1/) gitiins, and 
] 0 grains each, in two (btichms of water, 
and, when diy, be iigaiu wa.shed over 
with the silver .sohition, it will be found, BOyr. 
unless, as is occiisionally the case, some 
organic combination interferes, that the 16 

order of sensitiveness will begin with the 

weakest solution, the strongest being the least influenced by 
light. The different degrees of .Larkness induced are fairly repre¬ 
sented in the margin, (h’ijj. 18 .) As the different bromides give 
to ])hotographic jiapcr varieties whifh much resemble those 
cnumeriited under the muHates, I have thought it unnecessary 
to give an account of any <>f them. The jjaper prcjiahed with 
the bromide of potassium is jthe kind I have adopted, after 
having tried upwards of himdred combinations of silver 
• with the other bromides, i-r 

To jirepare a highly sensitive paper of this kind, select some 
sheets of very superior glazed post, and wash it on oiu! side 
only with bromide of potassium—forty grains to one "oynce of 
distilled water, over which, when dry, pass a .solution of one 
hundred grains of nitrate of silver in the same quantity of water. 
The paper must be dried as quickly as pos.sible without exposing 
it to too much heat ; then again washed with the silver solution, 
and, when dry, carefully' pre.served for use. 

It will be perceived that I adopt a slightly different manipu¬ 
lation from that recommended by Mr. Talbot. Instead of wash¬ 
ing the paper with the solucion of silver first, and applying the 
bromide or the muriate over this, and then the silver wash again, 
1 use the alkaline salt first, and apply the metellic washes one 
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oa the other. I have been induced to this from observing that 
the photographic preparation penetrates less deeply into the 
paper than when'laid on as originally prescribed, and, con¬ 
sequently, the sensibility of it is increased. It will be found 
that an addition of about one-twelfth of spirits of wine to the 
solution of silver will much-increase the blackness of the paper 
when solarised ; and I tliink we may safely say that the sensi¬ 
bility is also' improved by it,—at ab events it is Hot impaired. 

M. Biot lias expressed, iiis opinion that it is not possible to 
find any substance more sensitive to light than the bromide of 
silver : this is true to a certain extelit, but in combination witli 
deoxidizing agents other prepanjJ-’ons wvll be named which liave 
a decided superiority over the pure bromide of .silver. 


Section V.— Miscellaneous Salts of Silvee. 

Fluoride of Silver. —The use of this salt appears to have been 
first suggested by Sir John Ifcrschel; it forms the basis of a 
process by the author, already described. It has Lately been 
claimed as a now photograjdiic agent by the French, but the 
date of publication determines this question in the authors 
favour. 

Phosphate of Silver.— Dr. Fyfe ajjpears to have been the 
first to suggest the use of the j^ho.si^ate of silver as a 2)hoto- 
graphio material, but I am obliged tb" confess it has. not, in my 
hands, proved anything like so' successful as, from Dr Fyfo’s 
description, rt w.as in his own. Indeed, he himself obsjgrves, in 
speaEnj^ of its use in the camera qbscuni:—“ Though re})re- 
sentations may be got in this wiiy, yet, so far as I have found, 
they have not the uuuute distinctness of those got by the method 
ali’cady mentioned (i. e. by applicatlvj). Owing to the inter¬ 
ference of the lens, the light does not act neaidy so powerfully 
on the pijier, as when it has to jicrmetite merely a frame of 
glass.” • 

For^aU practical jiurposes, the method which Dr. Fjrfc has 
given of prejiaring these pajiers is, jjerhaps, the best': —“ The 
pajier is first soaked in the phosjfliate of "soda, and then di'ied, 
after which the nitrate is spretul over, one side by a brush ; the 
paper again dried, and afterwards again put through the salt, by 
which any excess of silver is converted to phosphate. As thus 
prepai'ed, it acquires a yellow tinge, which becomes black by 
exjKisure to light.” <- It will be evident from these directions, 
that what was formerly siiid about the necessity of having the 
nitrate of silver in excess, is here, according to Dr. Fyfe, 
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olijectionaWc. It cei-tainly does not appear to be so essential 
in this preparation, that anything but pure phosphate of silver 
should be used; yet I cannot heljj fiincying that a slight advan- 
tiige is gained, even bei-e, by allowing a little excess of nitmte. 
Dr. Fyfe has given a process for applying the phosphate of 
silver, mixed as a paint, on metal, glass, or paper. It, however, 
re(piircs the skill of an artist t'* produce an even sm-face, and 
unless a unifotm gi'ound is, given, the jiicture is defomied by- 
waving lines of dilferent shades. A method of precipitating 
argentine sidts on smootlusurfaces will bo given in the following 
]iages, by which means th<*most uniform face is procured, and 
many beautiful eflects p- dducc*]. 

Fulminate of SilvA.—Notwithstanding the extraordinary 
degree of sensibility which has been given to paj)er and to 
the iiietallit* plates by the industrii»is exjH'riinents of chemists, 
I am eonviiRHxl that we may ho])e to obtain agents of far 
highoi- natural sensibility^ than those we now possess ; and I 
look with much anxiety to some of the combinations of organic 
i"adiciils with metallic bases. The fulminat(« and the ethyle 
coinjiounds j'resent a vtuy jiromising liiu: of impiiiy. Mr. John 
Towsoo, of Devonport, who pursued, conjointly with myself, 
a most extensive s(!i-ies of researches on photographic agents, 
was endeavoui-ing to foi-m a solution of silver, in which the 
elements shoidd be so delicately balanced as to bo overturned 
by the action of the fidntest light. To' do this, he dissolve<i 
some veiy i)ure silv(;r iirniti-ic acid, to which spirits of wine 
was added somewhat suddenly in jjroportions f;(pial to the 
aeid usi;d, and the precipitation of the fulminate prevented 
by a (juiek eifusiou of cold*water, sufficient to bring tlib .specific 
gravity of the solution to 1 -1^ jind to tlii.s a few drops of am¬ 
monia wei-e added. Pieee^ Bank post paper dipjied in this 
solution became, the iusttm they were presented to the declin¬ 
ing light of an autumnal evening, a beautiful black having a 
]mrple tinge. This effect did not seem to come on griidually, 
but, iis by a sudden impidsc, at once. Both this gentlcnum and 
my.self have often endriavonred to repeat this, but in no one 
instance have either ’ of us succeeded in producing anything 
nearly so sensitive. Tt .should be'stattd, that the solution pre- 
]>ared in the evening had become, by the following morning, 
only ordinarily .sensitive, iind that j)apers prepared -with it were 
dcii(piesceiit and biul. In repeating any modification of this 
experiment, the gi-eatest care should be taken, as exfJosions of 
consideJ-able violence are otherwise likely to occur. 

Another scries of cxjreriuifmts on the fulminates of silver have 
produced very pleasing photographic results, but I am not 
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enabled to specify any particular method of preparing them, 
which may be cert^ of re])roducing the results to wldch 1 allude. 
Nothing can be more capricious than they are ; the same salt 
darkening rapidly to-day, wldch will to-morrow appear to, be 
absolutely insensible to radiation, and which will again, in a few 
days, recover its sensitiveness, to lose it as speedily as before. 

The beautiful researches of* Professor Frankland, of Owen’s 
College, Manchester, how(jyer, iiios^. satisfictorilj provtc that a 
great many of the metals will combine with organic irulicals in 
the sunshine wldch will not so oombiQ.e in darkness. 

Organic and other Salts of SilveV.^With the exception of 
the carbonate, taitvate, acc^tate.^titiuie, oxalate, imd one or two 
others, the salts of silver, be.si(les those alreixdy described, do not 
a2ipear to be sensibly influenced by light. Many have been 
mentioned by authors iis absolutely insensible to its influence ; 
but recent experiments have jnwlucetl modifications of these 
salts, which are delicately sensitive to the solar my. Amongst 
others, the chromate has been named, and certainly it has not yet 
been render-ed sensitive to an cxjwsure of some hours to daylight; 
but one exjxjrimcut of mure has proved that the solar beam will, 
in a few days, ^rroduce a fine revival of metallic silver from its 
chromate; and another ex])eiirnent with it, has the most idciising 
result of bringing within the range of jrrobabilities, the jiroduction 
of photogmjrhic jdetures in their natui-al colours. 

3 le.searches having this objcct»in view led to the di.scovery of 
the chromatype; but this beautiful ssCSfc (chromate of silver) has 
not yet beeri apjrliod directly as the photographic agent. In 
the present state of our knowledge, we cannot ventm-e ,to affirm 
that an^ salt of silver, or, indeed, of any of the other metals, 
exists, having an absolute insensrbility to light, or in which the 
required unstable eqiuUbrium mffyiuot be induced, so that the 
sun’s beam might change the characW of its combinations.' I 
am, indeed, convinced that no body in nature is entirely unin¬ 
fluenced by the action of the sun’s rays. Piipers washed with 
either pf the alkaline carbonates, and then with a solution of 
nitrate of silver, resemble in their cliaracter those imcpared with 
the muriates, but are not darkened so refMily. 

The tartrate of silver possesses some very extraordinary pecu¬ 
liarities. Papers may be prepared, either by spreading the-tar¬ 
trate at once over, the surffice, or better," by soaking the paper 
in a solution of Rochelle salt (the tartrate of potash and soda), 
and then applying two washes of the solution of nitiute of silver. 
The first action of ligiit is very feeble, but there gradually comes 
on a stronger discolouration, which eventually proceeds -with 
rapidity, and at length blackens to an extent beyond almost 
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every other paper. This discolouration may be wonderfully 
acceicraied by washing over the tartrated paper with a very 
(hlutc solution of the hydriodate potash, during the process 
of darkening. It is not easy to nse this when copying anythiTig, 
but there are cases in which the extreme degree of dai'kness 
Avhich this jjreparation^icquire.s, iimders it valuable. The acetate 
of silver comports itself in the *iame manner as the tartrate. 
The citi ate, o-fsilate, &c., arq only interesting as forming j'art 
t)f the series of aigiuitino ])reparatior.s wdiich cxliibit decisive 
elianges when exposed to liglit. The methods of rendering them 
availabh^ will bo sufficiently imderstood fj-om the foregoing 
details, and it would onlr^j av,.,unnecess!uy waste of words to 
:,dve any more particulitr directions ius it regards them. 



. CHAPTEE' III. 


THE THEORY OF THE BAGUERKEOTYPK 


Numerous speculatious having booh ventured as to the ])ecu- 
liar chemical changes vdiich light ■'j.mduees on the iodidated 
silver-tablets, I shall make no apology for introducing a few 
remai'ks on this very interesting subject. 

Numerous experiments cu jdated copper, pure Silver ])latos, 
and on silvered glass and j)apcr, have couviucetl me that the fii-st 
0]>erations of ])olishing with nitric acid, (kc., are essential to the 
production of the 7 tiost stenxitive surface. All who will take; the 
trouble to examine the subject will soon be convinced that tlie 
acid softens the silver, bringing it to a state in which it is ex¬ 
tremely s\iscoi)tible of being either oxidized or iodized, according 
as the circtimstance may occur, of its exp<)sure to the atmos])here 
or to iodine. The process, iulo])ted, I believe, first in America, 
of producing a dojwsit of chemically pure silver on the jdated 
metal, by means of the voltaic? battery, which ceitaiuly gives 
rise to some peculiar conditioiis, app( 3 iu's to prove that the soft 
surface of silver is of advantage. 

The sensitive surface is a combination of iodine,^ or of iodine 
and brdminc, with the silver. Wken cxj)Osed to mdiant iii- 
fluouces in the camera, a molectvjar change is effected, and thei'e 
is much doubt if any iodine or naomine is removed from the 
surface. Some have thought that'ithe superficial film being 
decomposed, the iodine and bromine attack a lower surface of 
the plate ; but experiments are still wanting. 

I hg.ye discovered that all the rays of the prismatic spectrum 
act on the Daguerreotype plate, excejff the yellow, and a circle 
of light of a peculiar and mysteiious character, whicli surroimuls 
the visible spectrum. The light' adding on a prejxircd tablet, 
appeal’s to decompose the film of iodide of iUver to different 
depths, according to the oifrer of refiaugibility of the rays : the 
violet ray and extra-spectral rays effecting the deepest decom¬ 
position, whilst the red acts to a depth inappreciably slight. 
Thus it is that the*" spectrum impressed on a Dagueireotype 
plate > reflects natm-al tints of the same kind as Sir Isaac 
Newton’s thin films; the thickness of each film of reduced silver 
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Oil tlie plate being in exact proportion to the chemical agency of 
the coloured ray by which it was decomposed. 

On photographic papers, the decomposed argentine salt exists, 
in aU probability, in a state of oxide, mixed with revivinl silver; 
but on the silver tablet the iodide is changed over all the jiai-ts 
on which the light acts, and pure sjlver _m a state of extreme 
division results. The" depth to^which tlie decomposition has 
been effected being in exact relation to the intensity and colovr 
of theli;^t radiated from thd object vi'ljieh we desii'e to copy, the 
mercurial vapour unites with different proportions of silver, aids 
ill cncieasing the dccom]^Us*tion of the silvei' salt, and thus arc 
formed the lights and iiiifWJe tints of the picture. The shadows 
arc produced by the uncliaugecl silver from which the iodine is 
removed by the hyposulphite of soda. 

Daguerre Jiimself laid much stress ujion the necessity of ex- 
jiosiug tlie plate to receive the vapour of mercury at an angle of 
4 . 5 ^. This, jierhaps, is the most conveuieut position, as it enables 
the Operator to view the jJate distinctly, and watch the develoji- 
inent of the design : but beyond this, 1 am satisfied there e.xists 
no real necc^ity for the angular position. Doth horizontally 
and vertiofl^Wjjl^ have often produced equally effective daguerreo- 
tyjies. .I/oS 4 iftg at a daguerreotype picture in such a position 
that the light is incident and reflected at a large angle, the 
drawing ajipoars of the neyutive character ; the sUver in such a 
position ajipearing white, and the amalgam of mercury and silver 
a ]>ale grey. View the ph'le in any position which admits of 
but a small angle of reflection, and we then see the design in 
all its cxqidsite beauty, coij-cct in the di-raugement of its lights 
;ind shmh!s,-^the silver appearing black, while the annilgaill, by 
contrast in j).art, and partly*in reality, appears neiirly white. 

The cause loading to the uniform dejiosition of the mercurial 
vapour is difficult of solutg^ti. It does not appear to mts that 
any one of the hypotheses put forth, satisfies fdl the conditions 
of this peculiar phenomenon. 

Few papers have been published which so completely investi¬ 
gate the jdienomena of the chcmiciil change in the dagueireotype, 
as that of Mr. Georgp Shaw. As giving a large amount of 
valuiible informationy» I tiansfer it from the Philosophical 
Magazine. 

“ It is well known that the impression produced by light on 
a plate of silver rendered sensitive by M. Daguerre’s process, is 
wholly destroyed by a momentaiy exposure of the plate to the 
vapour of either iodine or bromine. Akhough this fact lias 
long been known, the nature of the action by which so extra¬ 
ordinary an effect is produced has not yet been satisffictorily 
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explained. In the hope of elucidating this subject, a series of 
experiments was instituted, the results of which are recoi-ded in 
the following remilrks. 

“ A silver plate prepared ‘oy exposure to iodine or its com¬ 
pounds with bromine, may be exposed to the vapour of mercury 
■without being in any -way affected b^ the exposure. If, howevei-, 
the prepared plate be pre'viously exposed to light, or made to 
receive the luminous image formed in the camera ohscura, the 
mercurial vapour attacks jif; forming, in the former case, a white 
film, and in the latter, a picture corresponing to the Imnuious 
image, which had been allowed to MlVn it. 

“ If a ])repared plate, after recgiviwg^.a vertical impression by 
light, be exposed to the vapour of iodino or bromine, it is found 
that the vapour of mercury no longer attacks it ; or, in other 
words, tlie imj)rcssion produced by light is destroyed 

“ The first experiments made for the purjwse of aniving at 
the cause of this phenomenon had reference to the relation 
between the time of the exposure to light and the time of ex¬ 
posure to the vapour of iodine or bromine necessary to destroy 
the effect produced by light. Prepared plates were exposed in 
the caniera d>scij/ra for a length of time, which previous experi¬ 
ment had determined to be sufficient for a full doveloinnent of 
the picture; some of those plates were exposed diming two 
seconds to an atmosphere feebly charged with the vapour of 
bromine, while others were carefdly pre.served from contact with 
the vapours of iodine or bromine, iho atmosphere of bromine 
employed, was produced by adding thirty drops of a satuj'ated 
solution of bromine in w 4 tcr to an oijpce of water : the solution 
was |'X)UJ:'ed into a glass vessel, and the plate was cjfposed to the 
vapour in the vessel dm-ing the time specified. The plates were 
tlien introduced into the mercu^.^box, and by volatilizing the 
metal, pictures were developed on a\those which had not been 
exposed to the vapour of bromine, while those which had been' 
exposed to it exhibited no trace of a picture under the action of 
mercury; 

“ The same exiieriments were repeated -with iodine, witli 
exactly similar resiilts. v 

“ Prepared plates were exposed to^ diffused light in the shade, 
and others were exposed to the direct,rays of the sun ; the object' 
being in both cases the ])roduction of a more inten.se im])ro.ssion 
tluiu that produced by the feeble light of the caniera ohscura. 
Some of these plates were exposed to the vaixuir of bromine, 
and others to the vapour of iodine, while others were carefully 
preseiyed from the vajiours of these substances. On subseipicnt 
exposure to the vapom- of mercury, those plates which had not 
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lieen exposed to iodine or bromine, exhibited, by the large quan¬ 
tity of mercury which condensed on them, tha effects of expo- 
s\u-o to intense light: while those which had ibeen subjected to 
the action of either bromine or iodine were in no way affecttxl 
bv the vapour of mercury. Many repetitions of these experi- 
ineiits demonstrated that tile effect, of exposure to the most 
intense light, was completely destroyed by the shortest exposure 
to the vavour o( bromine or iodine. 

“ Experiments were now ihstitutca for the pur]iosc of ascer¬ 
taining in what condition the prepared jdate was left, after having 
been first exposed to light^nfd afterwards exjwsed to the vaj)our- 
of bi'oininc or iodine. In'-these, experiments a method of treat¬ 
ment somewhat differerrt from, and more convenient than that 
described, was resorted to, as in pr.ictising that rrrethod effects 
oeeasionally ja-esented tliemselves which interfered with the re- 
•sults, and rendered it diflierdt to determine with corftainty, how 
fiir some of the apjaiarances productHl were due to the action of 
light. It is well kno^vn, that a prepar-ed jrlate has a maxirnutir 
of sensitiveness when the iodine and bromine arc in a certain re- 
latioji to each other : if there be .a deficiency of bromine, the; 
maximum sensitiveness is not obtained, and, if tlqjre be an excess, 
the plate is no longer sensitive to light; but when ex))osod to 
the vapour of mercery, wiilunii liavluif hem exposed to liyld, be¬ 
comes white all over, by the condensation of mercury thereon ; 
that is to s.ay, it exhibits the apoeariurce of a plate which had 
been properhj jrrejrared, an(f which lutd been exjxrsiMl to light. 
From this it will be e\ndent, that a plate pr’operly pi’cpiired iit 
the first instance, and then gxposed to li^ht, may, by*sul»scqrreut 
exj)osm’e \o the vixpour of bromine, have the irnpi'cssioir prodrteed 
•ly light wlwUy destroyed ; and yet, by the accumirlation of bro¬ 
mine, may exhibit, on exjr^sule to mercury, an ajrpearancc 
similar to that due to light,.' Itr other words, it is impossible 
(in the ease supposed) to distinguish between arr effect produced 
by light and an effect due to excess- of bromine. Ky using 
iodirre in the place of bromine, there is no risk of producing the 
ai)pearance which accompanies excess of bromine ; but, on the 
other hand, by arrgmenting the quantity of iwlinc, the sensitive¬ 
ness of the plate is diminished. 'These difficulties were over¬ 
come by using a solution contairring both iodine and bromine, 
in such propor-tions that the evaporation of each shorrld take 
place in the jiropor-tion in which they proditcc ort silver the most 
sensitiTc sur^iiee. The solution employed was made by adding 
alcoholic solution of iodine to a solutioir of»chlorute of potash, 
until the latter would take up no more of the for-mcr ; and to 
each oitnce, by measure, of this solution, ton drops of a saturated 
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solution of bromine in ■water were added. TLc solution of 
chlorate of potash was made by diluting one jmt of a saturated 
solution of the ^t ■with ten parts of water. The use of the 
chlorate is simply as a solvenV of iodine. In the subsequent ex¬ 
periments, the plate was exposed to the vapour of this mixture 
of iodine and bromine witji precisely the same effect as when 
either was used separately, and withouli the inconvenience, or 
uncertainty, which attended their use. „ 

“ A number of prcliuyAary exjjfiriments^ the detail of which 
wotdd be tuiintercsting, appeared to indicate, that not only is 
the effect of light on a daguerreotype“jdate destroyed by iodine 
or bromine, but that the plate is rc#twred to its original condi¬ 
tion ; in other words, that its sensitiveness to light is rcstoriKb 
In order to determine this point, the following ex2)eriments w’ere 
made. • 

“ A prepared plate was exj)o.sed to light, .and afterwards to 
the mixed vapour ;■* mercurial vapour produced no effect upon 
it after a long expo.sure ; the plate on removal from the mercury “ 
box was a second time exposed to light, and again introduced 
into mercurial vajiour. The appearance of tins plate was vc^ry 
little changed, and it was concluded that no effect, or, if any, 
very little, was produced by the second <!X])osure to light. This 
conclusion was, however, erroneous, as the following experiments 
proved:— 

“A prepared plate was oxppsed to light, and afterwards to 
the mixed vajx)ur : mercmial vajwufiwas found to have no effect 
upon it; the plate was then partly covered with a metallic 
screen, fixed close to, but not in eoytact with it, and the whole 
wa^exposed to light. On placing the plate in thc'mei'Dury box, 
a broad white band, nearly coiTcsponding to the edge of the 
defended part, made its appesirance ; the whole of the defended 
])art (excepting the band in questhjn) was unaffected, and the 
exposed pirt exhibited veiy little change. By a careful cxiuni- 
nation of the plate after it w'as removed from the mercury box, 
the white band in the middle appeared to be produced by the 
feeble' light which had passed under the edge of the metal plate 
which liad screened the light from jm-t ()f the prepared surface ; 
and the very dark, and appai’ently unaltered appearance of the 
exposed part, was occasioned by an excess of aption, for mercury 
was found to have condensed on that part in large quantities, 
and to have produced the dai-k lead colour which is commonly 
called solaris^ion; but which effect, in the case in question, 

* “ I shall hereafter call the mixed vaphurs of iodine and bromine produced 
in the way described in the last paragraph but one, mixed vapour, in order to 
avoid circumlocution.—G. S.” 
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was so excessive, thiit the colour of the 2>art on whicli mercury had 
eoiideused differed hut veiy slightly from thatwhich no light 
had tiilleii. It wa.s now evident that the apjiai'ent ahseiice of 
effect in the last exiieriment was in reality occasioned hy an ex¬ 
cess of action ; and hy rcpj.ating that experiment, and making 
the tune of the secoivl exposure to light much shorter than 
hefore, the plate assumed, under, the action of mercury, an in¬ 
tense and heautiful whiteness. 

“ From these exj)frimerits, then, it was perfectly clear that 
the impression produced hy the light on a Daguen-eotypo jilate 
is wholly destroyed hy tITe Inixed vajiour, and that its sermtive- 
to light is restored. , 

“ It now remained W discover to what extent the sensitive- 
nes.s is restored hy the treatment in cpiostion. It was not at 
fu-st cxpecteit that the seusitivene.ss ^o light was as gi'cat after 
this treatment as after the original pie]iai“atioti of the jilate; 
hut exjreriinents afterwards proved that the surface lost none of 
its seusitiveue.ss hy this treatment, nor even hy numerou.s rcjre- 
titions of it. A jrrepaied jilate was exjrosed to light; the iin- 
jiression was destroyed and sensitiveness restored hy the mixed 
vaiiour; the plate was a second time cxjiosed.to light and a 
second time to bromine; still its .sensitiveness apiieared nniin- 
jjaired, for a fourth or fifth exjiosiue gave, on treatmeirt with 
mcreurial vapour, a vivid iiniiression. In order to determine 
witli the greatest .accuracy if the .sensitiveness of the jireyiaied 
surface was at all imjraircd ’Jy these repeated exposures to light, 
the camera ohseura was resorted to. A series of jda^es was ]iro- 
jiarcd with the utmo.st atteiitiou to miSfonnity ; some of these 
were exposed* in the crt/rrerrj ohseura, and jiictures ohtaihed hy 
the suhsequent exjiosure to va^iour of mercury : the time re- 
qui.site for the jmqrer development of the jricture was noted; 
otiicr-s were first exjrosed to the direct rays of the sun, and after¬ 
wards to the mixed vajrour, and these wei'e exirosed in the 
camera ohseura for the same length of tinre as those which had 
not tieen exposed to light. On treatment with mercurial Vapour, 
perfect pictures were jrroduced, which could not he distinguished 
fi'onr those taken on jilates prepared hy the ordinary method, 
ho completely docs thef inixgd Vapour restore the sensitiveness 
of prq'ar-ed plates after exixrsure to light, that the mo.st beau¬ 
tiful impressions were obtained in the camera ohseura in two 
seconds on jdates which had previously been four times exjrosed 
to the •direct light of the sun, and after each such exjrosure 
treated with the mixed vapour. • 

“As the plates experimented on, to this stage of the inqiriry, 
had been wholly exjrosed to the sun’s light jrrevious to exirosuro 
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in the camera obscura, it was thought that possibly some slight 
effect was produc^, which, from being the same on all jiarts of 
the plates, escaped observation ; and in order to avoid the possi¬ 
bility of error from this causfe, the impressions of light which it 
was intended to destroy by bromine were afterwards made in the 
camiera obscura. Prepar^, plates i^ero impressed with virtual 
images of different kinds, the c^auera obscura being pointed first 
at a house, afterwards to a bust, next to a tree, and finally to a 
living figure, the plates aftlir each impression, excepting the hist, 
being momentarily exposed to the mixed vajxiur. In every in¬ 
stance, the most perfect iinpressions^of’tho objects to which the 
cauiera obscura was last dii'eoted.wes^fjlbtained, and no trace of 
the previous impressions was left. ' 

“ Experiments were next instituted for the purpose of ascer¬ 
taining if the prepjii’ed sui^fiice, after the process «*f mercmiali- 
zation, could be made to receive another impression by treatment 
with mixed vajiour. Impressions were taken with the carticra 
obscura, and after the full development of the picture by vapour i 
of mercury, the plates were exposed to bromine and again placed 
in the cwniera obseura, the iustmment being directed in different 
experiments to diflerent objects: on exposure to mercurial 
vapour, other pietm-es made their apjiearance, and although con¬ 
fused ft'om superposition on the fii’st pictures, could be clearly 
traced, and were found perfect in every pai’t. This production 
of picture upon incture was repeated, until, by the confusion of 
the superposed images, the effects <if further exposure could bo 
no longer distinguished. 

“ In all tlie experimedts hitherto jlescribed, the destruction of 
the‘impressions by bromine was effected in the HlarK, the ap¬ 
paratus being situated in a room into which only a veiy feeble day¬ 
light was admitted. It remained to be discovered if tjie mixed 
vapour had the power of destroying the effect of light while the 
plate was still exposed to light, or if the vapour hitd the jKiwer 
of suspending ov preventing the action of fight on a daguerreotype 
plate. *In order to determine this point, the apparatus was 
placed near the window of a weU-fighted room, and so arranged 
that, during the whole time of the prepamtion of the plate, by 
exposure first to iodine and afterwards to bromine, it was ex¬ 
posed to full daylight, and by a mechanical airangement, of too 
obvious a natm-e to render description necessary, the plate was 
withdrawn from the bromine vessel into a dark box; that is to 
say, it was withdrawn at the same moment from the influience of 
both fight and bromine: on being placed in the camera obseura, 
plates so prepared received impressions which by mercurialization 
produced excellent jnctures, and there was no trace of the action 
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of any light save that of the camera dbseara. It follows, then, 
that light is incapable of exerting any appreciable inflvience on 
(laguerrcotyjie plates during the time they are receiving their 
coatings of iodine and bromine. 

“ Although these experiments afford no information on the 
subject in reference to. which they wore originally xindcrtaken, 
they arc yet not without intcjjpst, both in their theoretical 
bearing and in» their praeti«il application. They demonstnite 
not only that the change (whatever it nay be) olfected by light 
on silver plates prepared by Daguerre’s process, is completely 
suspc'ndcd in the presene(? oF the vapour of either iodine or bro- 
miu(% but that after that 'Jiang^! ha.s been produced the impres¬ 
sion may be destroyedj and the ])late restored to its original 
condition, by a momentary e.vpfisure to either of the.se vaywin-s. 
In their pmctical application, these^'X])eriinents show that all 
the care which has been taken to exclude light from daguerreo¬ 
type plates during their prcjwiration is unnecessary ; that so far 
from a dai'b room being essential to the opcnitions of the da- 
gueneotype artist, the light of day may be allowed to fall on 
tlie jilate. during the whole time of its pT'ej)aration ; and that it 
is only lu'cessary to withdraw it at the same moment from the 
action of bromine and light by sliding it from the bromine vessel 
into the chu'k box in which it is caiTical to the camera ohscnra ; 
and where, from the situation or otherwise, there is a difficulty 
in obsciwing the colour of the duiing the process of iodirtng, 
it may be removed from the kKlim; ves.sel, and its’coloiu- cixamined 
by the direct light of the sun, without risk or injiuy,: for when 
returned to tin' iodine or bromine vessel for a moment, the eQect 
of light is*whf)lly destroyed., * 

'• l’(;rhaps the most valuable practical apjdication c)f these fiicts 
is in the use of the same platg for receiving .several impressions. 
Wheel, on taking the portrait or picture of any object liable to 
move, there is rea.son to suppose that the motion of the person 
or object has rendered the operation useless, it is not neces.saiy 
to tlu-ow a-side the plate on which the imperfect impression has 
been taken, and resort to the tedious process of cleaning and 
jircpariug another; it k only necessary to treat the plate in 
the manner already poifited vnt,’ and it is again erpial in every 
resjiect to a newly.-propared- plate; and this treatment may be 
repeated, until, by the slow accumulation of too thick a film of 
iodide of silver, the plate no longer possesses the same degree of 
sensitiveness to light.” 

The researches of M. Claudet arc ot consillcrable importance, 
particularly as being those of a thoroughly practical photo¬ 
graphic artist. 
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The ijhenomena which M. Claudct considers have not yet 
been satisfactorily explained^ and of which he treats, are those 
referring to the following jwints :— 

1. Wliich is the action of light on the sensitive coating % 

2 . IIow does the mercurial vapour produce the daguerreotype 
image ? 

3. What are the particular, rays of light that impart to the 

chemical surface the affinity for mercury % » 

4. Which is the cause 'of the difference, in achromatic lenses 
between the visual and photogenic lenses ? why do they con¬ 
stantly vary ? 

5. What arc the means of measHipng the photogenic rays, 
and of finding the true focus at which tiiey produce the image ? 

At the meeting of the British Association at Swansea, M. 
Claudet expressed his opi^u'on that the decomposition of the 
chemical surfixee of the dagueircotype plate, by the action of 
certain rays of light, produced on that surface a white precipi¬ 
tate, insoluble in the hyposulphite of swla, which, when examined ’ 
by the microscope, had the appeaiance of crystals reflecting 
light, and which, when seen by the naked eye, weio the cause of 
a positive dagiiemiotype imago. These were probably particles 
of pure white silver*. 

The opinion of DaguerTO himself, and other writer's, was, that 
the action of light on the iodide of silver had only the effect of 
diirkening the surfact^, and consequently of producing a negative 
imago. But it escaped them, tbat> under the darkened iodide 
of silver, apother action coitld take place after a continued ex- 
posvu'e to light, andthaf the hyposujjihite of soda washing could 
disclose a positive imago. M. Clapdet provctl this fact in ob¬ 
taining, by the action of light only, and without mei-cury, images 
having the Sirnic appearance as thqse develo})cd rmder the action 
of morcur-ial vajiour. This direct and immediate ofiect of light 
is certainly I'emarkable; but the daguer’r’cotyjio process is not 
founded on that pr-inciple, on account of the slowness of its 
actiorr \ and it is fortimate that, long before light can produce 
the white jirecipitate alluded to, it ojierates another effect, 
which is the wonderful property of attracting the vapour of mer¬ 
cury. This vaporu' is condensed in the form of a white powder, 
having also, when examined by th« microscojxi, the appeamuce 
of reflecting crystals. « 

It is probable that light exercises a two-fold action on the iodide 
of silver, whether it is combined or not with chlorine or bromine. 
By one, the iodide 4s decomposed, .and the silver set ft-ee is pre¬ 
cipitated on the surface in the form of a white powder or small 
crystals ; by the other, which begins long before the former. 
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tlip parts iiffectod by light have been endowed with an affinity 
for mercurial vaj)Our. 

By jiieiiiis of liis photograj)homeVir, this inv'ostigator has Ix'on 
at)h^ to ascc'rtaiii that the pure light of the sun ^levlbrins in 
aliont two or three sccoiidtl the decomposition of the bromo- 
iodide of silver, which* is manifested by the white pi'ecipitate; 
while the same intensity of light fletermiin's the aflinity for mei- 
eiirial vajwur in the short spaoe of abo;'t jo\,-yth j’art of a second. 
So that tlie affinity fbr mercury is imparted by .an intensity of 
light 3000 times less thai* tjiat which jiroduces the decomposi¬ 
tion mauifesttsl by the whijte jirccipitate. 

For this reason it is diiHcidt* to suppose that the two actions 
aie the same. We must admit that they ai-e diffo7’cnt. Long 
before it can^effect the decomjiosition of the suiface, light im¬ 
pairs to the sensitive coatijig the affinity f<ij’ mci’cuj'ial ■vji])oui’; 
and this ajipcars to Iks the pi-inciple of the foimation of the 
image in the daguc)'j'eotyi)e proces.s. 

In a 27aper eommunicated to the Boyal Society on the 17th 
of Juno, 1847, M. Claudet stated that the I'ed, oiunge, and 
yellow i-ays were destroying the action of white light, and that 
the snriace wa.s recovaa-ing its former sensitiveness or iniaffccted 
state after having been submitt('d to the action of these rays. 
It was iiifon-ed from that cmious fact that light co\dd not have 
decomjtosed the surface ; for if it h.ad, it would be difficidt to 
understfind how the red, omngd, or yellow rays could combine 
again, ones with anothcj', elements so volatile as biaunine and 
iodine, after they had been once scpiirated from* the silver. 
These ey^jcryueuts have ffiuch in common with thos(i of, M. 
hidmoud Becfjuei’el, who hiUSbeen led to a division of the sjicc- 
1 rum into eKcitiny rays and cmilinuaiiny rays. But he had not 
yet been able to ascertain thnt, when light has decomjtosed the 
bromo-iodidc of .silver, the rad, orange, or yellow ray.s cannot 
restore' the surface to its former state. The action of light, 
which c.an be destroyed by the rad, oi-iuige, or yellow r-a^-.s, does 
not d(?termme the decomposition, -which would ref|uira an inten¬ 
sity 3000 times greater j it is the kind of action jiroducc.'d by an 
intensity 3000 times less, giving the affinity for nmnairy, which 
is comideu'ly destroyed by the red, orange, or yellow i-ays. 
M hite light, or the chemical rays which iiccomi>any it, coiTimuni- 
cate to the surface the aSlinity for mercury ; and the rad, orange, 
o]' yellow rays withdraw it. This is in effect the same pheno¬ 
menon as I)r. Wolla.ston ohsciwed w'ith the tincrtirc of gum 
gutiiacum ; one set of i-ays restoring tln^ cfdour which another 
set hiwl I'emoved. A singular anomaly' recpiiros notice ; vijf. that 
w'hen the sensitive surface is jjreparg^ only with iodine -without 
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bromine, tbe red, orange, or yellow rays, instead of destroying 
the action of white light, continue the effect of decomposition 
as well as that of affinity for mercury. Still there is a double 
compound of iodine which is far more sensitive than the simple 
compound, and on which the red, otange, or yellow rays exercise 
their destructive action as in the case of the bromo-iodido. 

The phenomenon of the continuing action of the red, orange, 
or yellow rays, on the single compound of iodide of silver, was 
discovered by M. Ed. liecquerel ; and s()on after M. Gaudin 
found, that not only those rays cjntjnue the action by wliich 
mercury is deposited, but tliat they^evelope without merciuy 
an image having the Siune appeal‘iuicc''as that produced by mer¬ 
curial vapour. 

M. Gaudin, not having observwl the; fact of the white precipi¬ 
tate, which is the result off the decomposition by the action of 
light, could uot explain the cause of the image brought out under 
the influence of the yellow ray. 

M. Claudet states th.at the iodide of silver without bromine 
is about 100 times more sensitive than the bromo-iodido to the 
action of the I'ays which produce the decomposition of the com¬ 
pound forming'the white ])recipitate of silver, while it is 100 
times less sensitive for the efl'ect which gives the aflinity for 
mercury. It may be that, in the ciise of the iodide of silver 
alone, the decomjiosition being more rapid, and the affinity for 
mercury slower than when brofiiiue. is added to the comjwund, 
the rod, orange, or yellow rays having to act u])oh an incipient 
decomposition, have the, power, by their own photogenic influ¬ 
ence, of continuing the docorapositicf/i when it has Jieg;m. This 
may explahi the develojnuent of tli« image under red, orange, oj' 
yellow glassies, according to M. Gandhi’s discovery. But in the 
case of the bromo-iodide of silver, the red, oi-ange, or yellow rays 
have to exert their action on the affinity for mercury, begun a 
long time before the decomposition of the compound ; and they 
have th.e property of destroying that affinity. 

So -that it would appear that all the rays of light have the pro¬ 
perty of decomposing the iodide of silver in a longer or shorter 
time, as they have that of producing the affinity for merciuy on 
the bromo-iodide of silver: with the (fifference, tliat, on the 
former compound, the separate actions of thb several rays con¬ 
tinue each other, and that on the second compound these separate 
actions destroy each other. We can underatand that, in the first 
case, aU the rays are capable of operating the same decomposi¬ 
tion ; and that in tile second, the affinity for mercury when im¬ 
ported by one ray is destroyed by another. This would explain 
the various phenomena of.the fonnation of the two different de- 
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posits, and also the anomaly of the continuation of the action hy 
the red, orange, or yellow rays, according to M. Ed. Beapicrol’s 
discoveries on the iodide of silvery and of the destruction of that 
action hy the same rays, according to M. Clandet’s ohsorvatious 
on the bromo-iodide of silvisr. 

The red, orange, ami yellow rays, when acting on an unaffected 
surface, are considciahly less canKihlo than the most refiangil)le 
rays, of imjiarting the affinity for nnircnrial v.apour on both the 
iodide and })romo-i(*dide of silvery and they destiny th,at affinity 
when it has been jiroduged^on the broino-iodidt! of silver by the 
photogenic rays. It follows from this fact, that when the reel, 
oinnge, oi- yellow riys are'niore abundant in the light tlnui the 
most refmngible rays, the photogenic effect is I'ctardixl in pro¬ 
portion to the excess of the,s(^ iuitagonistic r.iys. This ha])]iens 
when ihere*exist in the atmospherw some vajxmrs which absorb 
the ino.st rcfriingiblo r.ays. In these circuni.sfcinces the light aji- 
jieai'S lather yiJlow ; but it is very diffioult to Judge by the eye 
of the exact colour of tins light, and of the ]>roy)ortion of jdioto- 
geuic lays (;xisting in the .atmosj)lHire ,at .any given moment. 

The v.ajwurs of the atmosjiherc which render the light yellow, 
act .IS any other medium intercejiting the blue ray.s, and those 
which have the .same degree of refrangibility. 

If we cover an engi aving one-half with light yellow gl.ass, and 
place it before a camera obseuni, in order to represent the whole 
on a daguerreotyjie jilatn, we shall fiiul that during the time 
which has been necessary*to obtain the image of the half not 
covered, not the slightest elfect has ^ecn produced on the half 
coveredfcWi^h the yellow glass. 

Now, if wo cover one-h*lf with deej) blue glass, anilTihc’othor 
with the same light yellow glass, the ongi-aviug will be .seen very 
distinctly through the yelViw glas.s, and not at all through the 
blue. In representing the whole, .as before, on the daguerreotype 
jilate, the lialf which wvas clearly .seen by the eye h<as jiroduced 
no effect; and in the other, which could not be .seen, is as fully 
repro-sented, and in nearly as short a time, as when no'blue glass 
had lieen interposed. 

Thus we might construct a room lighted only tlirough an inclo¬ 
sure of jmle yellow glass, dn wliich light wouhl be very dazzling 
to the eye, and in tliis room no photographic operation could be 
ywiformed ;* or in ft room inclosed by deep blue glass, which 
woulil appear very dark, and in which the jdiotograiihic oyiera- 
tion would be nearly as rapid as it would be in oyien air. 

* I have recently proved that this statement requires some modification; the 
rays permeating many yellow glasses act powerfully on the sensitive surface.s 
of collodion and iodine. 
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Tlius we may conceive certain states of the atmosphere under 
which there will IVe an abundance of illuminating rays, and very 
few actinic rays ; and some otlj^ers, under which the reverse will 
take place. Considering how difficult it is to judge by the eye 
alone of the chemical state of light, Vo can understand why the 
photographer is constantly deceived in the efiect he tries to pro¬ 
duce, having no means to ascertain beforehand, with any degree 
of certainty, the intensity light. ..For these rc&sons M. Clau- 
det turned his attention tto contrive an apparatus by which he 
cotdd test at the same time the sensitiveness of the daguerreo¬ 
type plate and the intensity of light.* 'rtiis instrument he called 
a Photographometer. 

“ By this instrument,” says the inventor, “ I have been able to 
discover at what degree of intensity of light the effect called 
solarization is produced : on >voll-])re])!ired jdates of llromo-iodide 
it does not begin under an intensity 512 times greater than that 
which determines the first effect of mercury; and also at what 
degree the decomposition producing the white precipitate without 
mercury manifests itselfj both on iodide and on bromo-iodide of 
silver. On the first, it is 100 times quicker than on the bromo- 
iodide : and on the last it is produced by an intensity 3000 times 
greater tlian that which devolopes the first afiinity for^meremy. 

“ In the course of my experiments I noticed a curious fact, 
which proved very pmszling to me, until I succeeded in assigning 
a cause to it. I shall mention it luye, because it may lead to 
some further discoveries. I observed* that sometimes the spaces 
under the rquud holes, which hiwl not been affected by light 
during the operation of the photogra 2 )hometer in^a imfficient 
degree td determine the dej)osit of m4'rcury, were, as was to be 
expected, quite black; while the spaces surrounding them were 
in an unaccountable manner slightly affected by mercury. At 
first I could not explain the phenomenon, except by supposing 
that the whole plate had been pi-eviously by accident slightly 
affected by light, and that the exposure through the holes to 
another sort of light had destroyed the former effect. I was 
naturally led to that explanation, having before observed that 
one kind of light destroys the effect of another; as, for example, 
that the effect of the light from the north'’is destroyed by the 
light from the south, when certain vapouin existing in the latter 
portion of the atmosphere impart a yellow tint to the light of 
the sun. But after repeated experiments, taking great care to 
protect the plate from the least exposure to light, and fecol- 
lectuig some experiments of M. Moser (see Chapter on Ther- 
mogra}ihy), I found that the affinity for mercury had been im¬ 
parted to the surfece of the Daguerreotype plate by the contact 
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< pf the metallic pktc having the round holes, while the space 
under the hole had received no similar action/ But it must be 
ipbserved that this phenomenon does not take place every time ; 
some days it is freijucut, and in some others it does not manifest 
itself at all. Consideiing Jhat the plate furnished with round 
lioles is of copper, and that the Daguen'ootyjie plate is of silver 
))latod on copper, it is probable^ that the deposit of mercury Ls 
due to an electtric or gidvanic acticn determined by the contact 
ipf the two metals; grid perhaps the circumstance that theiiction 
lines not take jdaec every time, will lead to the suj)j) 0 .sition that 
it is developed by .some jJ-euliar electric state of tlie ambient 
atmosjplierc ; and by a dwgriie. of damjmess in the air which 
would iucrcfise the elebtric cuirent. May we not hope that the 
conditions being ktiown in which the action is produced, and by 
availing ou*sel\ es of tliat ])ro]ieiiy„it wdll bi! jpossiblc to increase 
on the daguerTcotyjie jdate the action of light 1 for it is not 
improbable that the aflinity for mercury imjKirted to the plate 
is also due to .some electrical innuence of light. How could we 
otheiwise explain that affinity for mercury given by Sfuue rays 
and witluh-awn by some others, long bcfoi-e light has acted as a 
cheniieal agent t 

“The (jucstioiiof the actinic focus is involved in another kind 
of mystery, wliich reipiii’cs sonui attention. I have found that 
with the same lenses there exists a constiuit variation in the 
distance between the twy fori. They are never in the same 
relation to each other; they arc somi'times more or less sepa- 
rfite ; in .some lights they are veiy distant, and in some others 
they arc very near, and eyen coincide! For this reason I con¬ 
stantly try*their position Jiefore I opcRitc. I have not*1)0011 ahhs 
to di.scover the cause of that singidar phonomonon, but I can 
state iiositively that it exists. At fiiist, 1 thought that some 
variatious in the density or dispersive jKiwer of the atmo.sphcre, 
might produce the alteration in the distance hetween the twu 
foci; or that when the yellow rays were more or le.ss abundant, 
the visual rays were refracted on different points on the axis of 
the foci, according to the mean refraugibility of the rays com- 
jiosing wliite light at^he moment. But a new cxjierimcnt has 
proved to me that'thesq cOidi not be the real causes of the 
variation. I generally employ two object-glasses; one of shorter 
focus for small pictures, and the other of longer focus for larger 
images. In both, the actinic focus is longer than the visual 
fociA ; hut when they are much sejiaratcd in one they are less 
so in the other : sometimes, when they caincido in one, they are 
very far apart in the other, and sometimes they both coincide. 
This I have tried every day during the last twelve months, and 
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I have alivays found the same variations. The density of the 
atmosphere, or th« colour of light, seems to have notliing to do 
■with the phenomenon, otherwise the same cause -would i)roduce 
the same effect in both lenses. I must observe, that my dsiily 
experiments on my two object-glav^es arc made at the same 
moment and at the same, distance for. each, otherwise any 
alteration in the fociil distance would disperse, more or loss, 
the actinic luys, which is the «isc, as it is easy to prove. The 
lengthening or shortening 1;he focus, accorctng to the distance 
of the object to be represented, has, for effect to modify the 
achromatism of the lenses. An optiSian, .according to M. Lcre- 
bours’ calculation, can at wiU, in. tlw^iwinbination of the two 
glasses composing an achromatic lens, ddapt such curvatures 
or angles in both that the visual focus shall coincide with 
the .actinic focus ; but he (;;in obtain this r(\sult djily fo]' one 
length of focus. The moment the distance is altered, the t w(j 
foci separate, because the visu.al and actinic rays must be re¬ 
fracted at different angles in coming out of the lens, in order 
to moot at the focus given for one distance of the objeci. If 
the distance is altered, the focus becomes longer or si ■ irter; 
and as the angle .at which different rays are refracted i cmaiir- 
neaiiy the s<ame, they cannot meet at the now focus, .and tiny 
fomi two images. If the visual and actinic rays were 
fracted ])arallel to each oth-r, in coining out of tin; lens they 
would .always coincide for eveiy focus,; but this is not the cas(!. 
It seems, therefore, impossible, that leases can be eonstruetod in 
which the two foei will agree for all tin; vaiious di.stances, until 
we have discovered two kinds of glas.aos in which the densities 
or thff refractive jiower will be in the siame ratio as the dispersive 
powei-.” 
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os THK PHOTOGIIAPHIC REGISTKA'IlON OF PHIROSOPHrCAL ISSTRU- 
MUSTS AND THE MEANS OF DETEEMINING THE VARIATIONS OF 
ACTINIC POWER, ’AND FOR EXPERIMENTS ON THE CHEMICAL 
FOCUS. 


Section I.-»-1*iiotographic Eegistration. 

VifcitE aro s;' many a(lvaiitiigc« attoiulant on sclf-rcgistriition, us 
(o luako tlie 1 " -loction of ij, ji, niiitttr oi‘ lunoli interest to every 
.-.eii'iitific eiKjnirer. . lie first wlio snggesteJ tlio nse of jilioto- 
gra])liie jiajier for (Ins jiuijiose was Mr. T. B. Jord-aii, wlio 
liroiiglit tlie sulijeet liefoii' a committee of tlie lloyiil Cornwall 
t’oiytei-fiiiio Wocifty, on tlie l.SUi of Felirnary, ISfiO, and exlii- 
I'io d si.me jiliotograjiliie registers on the 21st of March of the 
same year. 'J’he jilau this gentlemau adopte'd was to fiuiiish 
oarli ii straunoiit witli one or two cylinders containing scrolls of 
pholographic jiaper. These cylinders aro made to I'cvolve slowly 
hy a A ery siinjilo connection wiili a clock, so as to give the p.aper 

progressive movement holiihd the index of the iustnunent, 
iic jilaee of which is registered hy the I'Cja’eseutatiou of its own 
itaage. • 

'I he aj^ilkiation of this j')i-inci]»le to the haj'onietei' or.th'.vrino- 
meter is most simple. ■ 'he’seale of either of these instniments 
heiiig perfoi-atod, the ]>aper is made to revolve as close as possible 
to (he glass, in oj-der to iditain a w'oll-defined image. The 
eylindt!!' being made to revolve on its axi.s once in forty-eight 
houi-s, the paper is divided into fin-ty-eight )iarts by' vertical lines, 
■which are flgui’ed in coixespondence with the hour at which they 
re.sj)octively arrive at the tubes of the instnmicuts. The 
graduations on the pajier con-e.spond to those on the dial of the 
barometi-r or scale of] the tlnymbmeter, and may be printed on 
the yiaper from a copperplate, or, what is much better, may be 
jiriuted by the light at the same time from ojiaque lines on the 
tube, which ■would of^ course leave a light imjiression on the 
pajiei;: by this means we should have all that part of the psiper 
above the raeremy darkened, wliich would at the same time be 
graduated ■with wliite lines) distinctly mai'king the fluctuations 
in its height for every minute dui'iug daylight, and noting the 
time of every passing cloud. 
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Mr. J ordiin has also puhlished an account of his very inge¬ 
nious plan of appTying the same kind of paper to the magne¬ 
tometer or diurnal variation needle,* and several other philo¬ 
sophical instruments ; but as these applications were not at the 
time entirely successful, owing piihcipally to the difficulty of 
finding a suitahle situation‘for so dolicatfe an instninumt, it is 
thought unueccssaty to occupy'these pages with any ])ai't)culiu- 
description of the arningemonts adopted, which,'ll owe ver, were 
in aU essential points similar to those em])lo'/ed by Mr. Ronalds, 
and adopted in some of our magnetif aj'd meteorological ohser- 
vatories. Those of Mr. Brooks are of somewhat moi’e refined a 
character, and require special notice.*' ' 

A i-efloctor is attached to the end of a delicately suspended 
magnet; this a-eflects a pencil of sti’ong artificial light U|ioii 
jijiotographie jiaper jJaced hetween two cylinders ot^glass, which 
are kept in motion by a .small clock aiTangemeut. As the paper 
moves in a vertical direction whilst the magnet oscillates in a 
horizontal one, a zigzag line is marked on the pajier ; the extent 
of movement on either side of a li.xed line showing the de\ iation 
of the magnet for every hour of the day. By means of this 
arrangement many' most remarkable jihenoinena connected with 
terrestrial magnetism have heen discovered, and since the methods 
of adjinstment have been rendered more jM'rfeet, and the ini eii- 
tion applied to a great variety of instrimieut.s, we may' ho]ie lor 
yet more important results. * • 

The registration of the ever-vaiyiTig intensity of the light is 
so important a subject, that it has occupied the attention of 
sevcjjil eminent scientific observers.* ,Sir John T^eryiliel and 
Dr. Daimeny have aiiplied their tsticnts to the impiiiy, and 
devised instruments of much ingenuity for the puiposc. The 
instrument constructed by Sir John Ilerschel, which he has 
named an. actinograph, not only registers the direct effect of 
solar chemical raffiation, but also the amount of gcneritl actinic 
power iu_ the visible hemisjJiere; one portion of the apparatus 
being so aiTanged that a sheet of sensitive pajier i.s slowly 
moved in such a direction, tliat the direct rays of the sun, w'hen 
unobseured, may fell gpon it through a ‘small slit made in an 
outer cylinder or case, while the cfther ^s screened from the 
incident beam. The pai)er being fix?d on a disc of brass, made 
to revolve by watch-work, is affected only by the light wdiich 
“ eimanates from that definite circumpolar region of the sky to 
which it may be considered desirable to limit the observation,” 
and which is admitteS, as in the othdr case, through a fine slit in 
the cover of the instrument. 

* bee the Sixth Annual Bepor^gf the Eoyal Cornwall Polyteehnic Society. 
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Mr. Jordan has devised an instrument for numerically regis¬ 
tering the intensity of the incident beam, which appears to 
have some peculiar advantages ; a description of which I shall 
take the liberty of transcribing. ' Figiu-e 17 is an elevation of 
the instrument; it consistt| of two copper • cylinders supported 



on a metal frame : the interior one is fixed to the axis and does 
not rev. Ivo, being merely the suj)port of the .prepared paper; 
the exterior cylinder is made to revolve about this once in 
twenty-four hours by a clock movement. It has a triangular’ 
ajierture cut down its whole length, as shown in the figiu’e, and 
it carries the scale of the ^sti’ument, which is made to spring 
closely against the prepared paper. This scale or screen is 
composed of a slieet of metal foil between two slpjcts of var¬ 
nished jia^er, and is divideddnto om' hundred pirts longitudinally, 
ev(',ry otnei'^iart being cut,out, so as to admit the light to the 
]ir('pared pa])er without any transparent medium intervening, 
rile lengths of ihe exiren^c divksious, measuring round the 
cylinder, are jiropoi-tioned to each other as one to one hundred ; 
coii.sequently the lower division will bo one hundred times longer 
passing over its own length than the upjier one over its own 
length, and the lines of prepared paper upon these divisioiis will, 
of course, be exposed to the light for times bearing the same 
I)ro])ortion to each other. 

Now, as tlie sensitiveness ol'’tho pajicr can readily bo adjusted, 
so that the most intense light will only just tint it through the 
upper divisiou during *^<,9 rmdor the opening, and the 

most fcehlc light will produce a similar tint through the lower 
divisihn during its passage, the nmnbcr of fines marked on the 
paper at any given time -will furnish a comparative measure of 
the intensity of solar fight at that time, and may be registered 
as so many, degrees of the IIdiograi>h, the name Mr. Jordan 
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has given Ms instrument, just as we now register the degrees of 
the thermometer. ■ 

An instrument of tMs kind was made hy me for the British 
Association, and experiments ttoried on with it, at intervals, for 
some years. Many of the results ewere very curious, hut the 
instrument being placed at ^thc Observatory at Kew, the obser¬ 
vations wore unfortunately discontinued.* It is believed that, 
with an instrument properly constructed, the details of the 
one employed were ca2iable*'‘of much improvement; many very 
remarkable alterations in the relative chemical power of the 
solar radiations would be detected. S’rom the indications I 
have obtained, I believe there existi? a constant law of change, 
and that the correct expression of the phenomena is given in 
tlio following passages—^the concluding summary of my Rejiort 
on this subject to the British Association at Edinburgh:— 

“ It wiU be evident that the question which assumes tlie most 
prominence in our consideration of these remarkable j'henomeiia 
is that of the identity or otherwise of light and actinism. 

“ Fresnel has stated that the chemical effects produced by the 
influence of light are owing to a mechanical action exerted by 
the molecules of aether on the atoms of bodies, so as to cause 
them to as,sumc new states of equilibrium dependent on the 
mitm-e and on the velocity of the vibrations to which they arc 
subjected. 

“ Arago says, it is by no me/ins proved that the pJiotogenic 
modifications of sensitive surfaces rcs;ult from the action of solar 
light itself. These modifications arc peikaps engendered by 
invisible radiations mixed with light properly so called, jwoceed- 
ing with it, and being similaa-ly refi'acted. '' 

“ These views fairly represent the cimdition in wliich the argu¬ 
ment stands, and a yet more extensive set of experiments seems 
to be necessary before we can decide the question. It appears, 
however, important that we should ilismiss, as completely as 
possible, from our minds, all preconceived hypotheses. The 
phenomena were all imknown when the theories of emission and 
of undulation were framed and accepted in explanation of 
luminous eflTects ; and it will only retard the discovery of the 
truth, if we prosecute our researches over this new ground, with 
a determination to bend all our new ihets to a theory which was 
framed to explain totally dissimilar phenomena.” 

* A new instrument lias been constructed, and a regular series of obsertations 
are now in progress. 
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Section II.— ^Instruments for MEASunyiG Actinic 
Variations, &c. 

THE PHO'yOGRAPHOMETER. 

M. Claiidet has devised the Ehotographometer and the 
Pynactinometer for measuring, the intensity of the actinic 
radiations. These are both most ingenious instruments, the 
operations of which yill be rendered intelligible by the following 
description;— 

The accompanying fi^re*(18) shows the photographometer 



18 . 


complete. The sensitive pkte or pa])er is placed in a dark box, 
which is pl^d in an independent frame, as shown in ^igs. 20 
and 21, and as placed in its position at f in the adjoining cut. 
A black silk webbing being ^xed to the moveable plate seen at 



19 . 

the head of the instrument, and strained over two rollers. R, r, 
it win be evident that the sensitive plate is screened from light 






144 SCIENTIFIC INVESTIGATIONS ON PHOTOGRAPHY. 

until the moveable slide falling down tlic inclined plane jiasso-s 
over it. The openings in this moveable ■ 2 >lAte are parallel to 
each other. They are seven in number, each ojiening being 
one-half of the following one, and double that of the preceding 
one. Thus, after the operation Af the light, we have seven 
sejiarate images, the different intensities pf which rcjirescnt the 



20 . 

, ^ a 

action of light during the intervals of tune in the geometric 
progression of^—1: 2 : 4 : 8: 10 ; 32: C4; 

The box in which the plate or psyier is placed for experiment, 



21 . 


is jiierced with holes, and these corre.S2)ond with the sUts in A u. 
(fig. 22). By inclining the instrument, which can be very' 
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roiidily done to any degree by means of tlie cni-vcd arms ode, 
any velocity can be given to the Mling sereen, and thus the 
]>late be exposed to the iiction of t^e chemical Riys for any pcaiod 
of time we phiase. Fig. 20 allows the result obtainal on a plat(! 
by this instrument ; the lettere corresponding -with the holes in 
tile other woodcuts. In fig. 21 the screen with the vertical slits 
is shown at the moment it is sapposed to be jiassing over the 
holes A B c 1 ). * Jii this exatpple the plate had been exjmsed to 
the vajiour of iodine, in such a manner that one zone had 
attained the lir.st coatujn: o^ yellow colour ; a second zone had 
j cached the red ; a third the blue and green; and a fourth 
having passed through aP hhesa! tints, had obtained the second 
yellow coating. The number of white circular sjiots on each 
Acrtieal zone indicates the degree of sensitiveness of the various 
coatings ; thfiless sensitive being tl»o first coating of yellow, n, 
and the most sensitive the second yellow coating, A. This is 
shown by the deposit of mi-rcury on the plate ri^pi'csented by 
the increased whiteness of the spots cori’esponding with the 
holes, liimh four vertical sjiots having been exposed for the same 
time to solar influence. 

THE FOOIMETER. 




M. Claudet has also deyiseef a very ingenious instrument for 
focusing, which he calls his Focimeter. (Fig. 22.) This it will 
bo seen from the accompanying woodcut consists merely of 
i’egments of a circle, numbered and placed at fixed distances 
ai»art, upon a movable axis. This is copied by the camem on 
a plate or paper, and the result is shown iif the annexed figure 
(^3), in which it will be seen different degrees of effect are sup¬ 
posed to liave been produced. These detennine the best focal 
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point for any lens veiy rea<lily, and it is really a most useful 
piece of apparatus'in tlie hands of the photographer. 

THE DYNACTINi'pETER. 

. The Dynactinometer is thus described 2>y the inventor :—It 
consists of a thin metallic disc, (perfectly black, having a slit ex¬ 
tending from its centre to, the circumference, tbred on an axis 
revolving through a pertnauent metallic disc perfectly white. 
The white disc has also a slit from its centre of the exact length 
of the radius of the black disc ; and'iiy means of these two slits, 
which are so adjusted that the blr.ck.djsc can intersect the whiter 
disc, and by revolving, gradually cover‘the whole white area, 
the sjiace of the white surface on which the black disc can be 
superposed forms itself a sorf of diiil, which is divided into any 
number of equal segments, all iimnbered. , The inventor has 
adopted the number of twenty segments for. a laige circle in¬ 
scribed on the dial, and of eight segments for a smaller cfrcle. 
after the manner of the divisions of the Focimeter, but on the 
same plane. These eight segments are numbered in geometrical 
progression, 1, 2, 4, 8, 16, 32, 64. 



24 . 25 . 


The black disc may be. made tb rsvolv(?in such a" manner that 
it shall cover a new segment of tlie lai-ge «ircle during each 
second, or any other equal fraction of time. By that means the 
last segment will have received eight times moi-e light than the 
first, the black disc having moved over the whole in eight 
seconds. • * 

The differences of photogenic intensities are hardly observable 
when they follow the arithmetical progression : the iustnunent 
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is so constructed that it may indicate the intensities in the 
geometrical progression. The first segment remains always 
covered, in oi-dor to be represented black on the daguerreotype 
])late and mai'k the zero of intensity ; the second is exposed to 
liglit dining 1', the third (ifurmg 2", the fourth during 4", the 
fifth during 8" the sixth during Ifi", the seventh during 32" 
and the eighth during G4". Thi# series, which could be extended 
by dividing the circle into a^’eater number of segments, is quite 
suflicient for all observations intended for j)ractically measming 
the intensity of the ;^ot(^enic light, and for coinjtai’uig the 
power of object-glassesi * 

The instrument is madektcumove by applying the hand on a 
liiuidle fixed on the bftck at the extremity of the axis on which 
the disc revolves. An operator accustomed to count seconds 
by memory, *Br by following a seconds’ beater, can perform the 
ex]«a-iment with sufficient reguLuity; but in ordei’ to render 
tli(5 instrument more exact and more coini)letc, it can be made 
to rei olve by clock-work, which gives it, at will, either the arith¬ 
metical or the geometrical progression. This last movement 
presented some difficulty; but the inventor has been able to 
o))tain it without much complication in the machinery, and the 
ajijiar'itus is within the reach of the greater number of operators 
havmg establishments on a complete footing. 

For the instrument moving by liand, it is necessary that a 
second person should opcjj and shut the object-gla.ss at a given 
.signal. But in adapting b Jbr-e the object-gla.ss a flap connected 
with a cord and l)ulley, the operator^ holding the^cord in tlie 
J^f't hand, can open the flap at the moment that with the right 
hand he 'iffiikes the di.sc yivolve, and shut the airparattis Svhen 
the revolution is complete. 

Wlien the irrsti-ument apts by clock-work, the object-glass 
may be opened and shut by the siime means, at the signal given 
by a bell which strikes at the commencement and at the end of 
the revolution. 


If a daguerreotype plate receive the image of the dyuactiiio- 
meter during its revolution, it is obvious tliat each segment in¬ 
dicates an effect in propoi-tion to the intensity of light and to 
the time that it has femaiiiedr uiicovei'ed; also that the number 
of seconds marked on the first segment visible is the measure of 
the intensity of light‘at the moment of the experiment; the 
effect of each segment being in reality the degree of intensity 
which can be obtained during the corresponding time. 

When we want to compare two object-glasses, they are adapted 
to two camerae obscurse placed before the dynactinometer. 
After havuig set the focus of the two apparatus, they are 
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charged each with a daguerreotype plate or a photogenic paper. 
When all is ready, the haps are opened at the moment that the 
djnaotinometcr commences its revolution, and tliey are shut 
when it is c'omidctcd. The plates ;jire removed and the images 
brought out. In compai’ing the result produced on csieh, it is 
easy to see wliieh object-glass is the most rapid, and in what pro¬ 
portion. For instance, it’ the arithmetical progi-ession hiis becai 
followed, and on one of tl\t? plates^or papci-s the nvimber 4 t)f 
the great cii-ele is the lirtt visible, the conclusion is that it has 
been necessiiry for the intensity of the light at that moment to 
operate during foim seconds in ordc'r to jjroduce an efloct in the 
camera obsciun ; and if on the (•tln'Iv jdate or j)aper, the first 
seven segments have remained black, amf the eighth segnuait is 
the hr.st upon which the light has opei'ated, the conclusion will 
he that the object-gla.ss which has produee<l the f'llect on the 
fii-st plate or p.ajier has double the photogwiio ])ower i>f the 
other. 

But if the geometrical iirogrcssiou has been followed, the 
same experiment will show the image of the segment Mo. ,'5, re¬ 
presented on one jdate, !ind that of the segment No. 1 on the 
other, as liaving each the first di‘gree of intensity; and ue have 
to (h”AW the sime conclusion as regards the power of eaich object- 
glass. 

However, this conclusion would be e.xaet oidy on the su])])osi- 
tion that the two plates were eftdowed with the same degi-iic of 
sensitiveness; for if they had not been prepared identically in 
the same mjinncr, wc cm^d not have the exact measure of the 
compaiutive power of the two object-glasses. The diflerenee 
might he due, not to any difference in the power ofTTie object- 
glasses, but to the inequality in the sensitiveness of the two 
plates; although, in repeating the e^jperiment several times, the 
mean result might be sufficiently conclusive. But this difficulty 
has not escaped the inventor, and he has tried to avoid it. 
Being able, by means of the photographometcr, to compare the 
sensitiyehess of two plates under the action of the same in¬ 
tensity of light, and during the same space of time, he availed 
himself of this instrument to detennineheforehand the coinjia- 
rative sensitiveness of the plates'wliich sire to be used in the 
experiment with the dynactinometep. By this means we can 
try beforehand several couples of plates; and keep them as it 
were stamped with their degree of sensitiveness until we want 
to apply them to test the power of two lenses. The impression 
is made on one-half 6f the plate, leaving the other half for- the 
image of the dynactinometer. 

.Mter having operated in the two camerse obscuras, each suji- 
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plied with the lenses the power of which we wish to compiare, 
we submit the two plates, each impressed witli both the photo- 
gmphometcr and dynactinometeij to the vapour of mercury, 
which dcveloj)es the two images on each plate. 

The number of sjwts givmi by the photographometer, Fig. 20, 
will indicate the sensitiveness of tiie plate ; and in comparing 
the two images given by the« dynactinometer. Fig. 24, 25, 
aceountiTig for the differenpe of se^isitiveucss of each plate, if 
tlioie is any, we ar'* able at once to determine the comparative 
power of the two lens(jj|^ 

For the jauctical investigation of this veiy important photo- 
gra))hic question, Mr. Knight has devised an a]>pai'at\is that wiU 
he most valuable as arfoidiug the means of adjusting readily to 
the be.st focal <li.staiice. 

Mr. Kiii^it’s ajiparatus c<uisis%5 in a frame having two 
grooves; one verticil, in wliicli he ]daces the ground glass, and 



26 . 

• 

the other forming an angle with the first destined to receive 
the plate: the planes of the, grooves intersect each other in the 
middle. After having set the focus upon the ground glass, this 
last is removed, and the plate is placed in the inclined groove. 
Now, if a newspaper, or any large printed sheet, is put before 
the camera, the image will be represented on the inclined.jilate; 
and it is obvious in its inclinatioii the various points of the 
plate will meet a difi’drent focus. The centre of the plate will 
coincide with the vislial focus*; by its incliuation it will in one 
direction meet the photogenic focus at a jxiint more or less 
distant from the centrb, if the photogenic focus is shorter than 
the visual focus, and in the other direction if it is longer. The 
fimnd is furnished with a scale of division, having the zero in 
the centre. When the in/age is represenflied on the daguerreo¬ 
type, by applying against it another movable scale of division 
similar to the other, the operator can find what is the division 
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above or under pero, at which the image seems best defined • 
and after having removed from the camei-a the experiment frame, 
and set the focus as usual on the ground glass, he has only to 
nioye the tube of the object-glass^ by means of the rack and 
pinion, and to push it in or out; a space corres2)onding with tlie 
division of the scale indicating the deviation of the ti-ue plioto- 
gemo focus: the tube of the libject-glass is for that purpose 
marked with the same sc^lr of division. 



CHAPTER V. 


TIIEltMOGTli^PTIY. 


iSiNt'E tlic curious n.atufe ot the results obtained, as I believe, by 
lit«it radiations, have beeli, su])j)osed by s<um‘ to belong to the 
same chess of. jiheiioiiK'na as tho.se we have particnlai'ly under con¬ 
sideration, I am induced to introduce the subject in this treatise 
on ])hotogr)t|Jiy, merely reprinting my original communication 
on the subject, as the investigations have not been contimied. 

The Joiirrud of the Acuihiny of tirienres of Palis, for the 18th 
of July, 1842, contained a communication made by M. Reguault 
from M. Moser, of Kiinigsberg, " Siu' la Formation des Images 
Daguerrieiines;”'" in which he announced the tiiet, that “•when 
two bodies are snfficMtUy neo/r, tlwy ■iiniwess their •i/imyes upon 
exM-h other." The JoK/rnul of the 2yth of August contained a 
second communication frmu M. Moser, in which the results of 
his researches arc summed up in twenty-six jiai-agrajihs. From 
these I select the following, which alone are to be considered on 
the present occasion:— 

“ 9. All bodies radiate light even in comjilete darkness, 

“10. This light does not appear to be allieif to phosjiho- 
reseence, “or there is no <litference jieiceived whether t^ie Hodies 
have been long in the tlark, or whether they have been just 
exposetl to daylight, or even to direct solar light. 

“11. Two bodies constantly impress their images on each 
other, even in complete darkness. 

•• 14. However, for the image to be appreciable, it is neces- 
•sary, Ix'cause of the <livergonce of the rays, that the distance of 
the bodies should not be very considerable. 

“ 15. To render the image vi.sible, the va|K)ur of water, mer- 
cuiy, iodine, &c., may be. used. 

“ 17. There exists latent liyht as well as latent heat.” 

The announcement at a meeting of the Pritish Aissociation 
of these discoveries, naturally excited a more tluin ordinary 
ile^'ee of interest. A discovery of this kind, clmnging, as it 
<lid, the features, not only of the theori»s of light adopted by 


* CoMptea liemlua, tome xv.. No. 3, folio 119. 
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philosophers, but also the commonly received opinions of man¬ 
kind, was more oalculated to awaken attention than anything 
which has been brought before the public since the publication 
of Daguerre’s beautiful photoglaphic process. Having instituted 
a series of experiments, the result!^ of which appear to prove 
that these phenomena ai-e pot produced ,by latent light, I am 
desirous of recording them. ^ 

I would not be'understood as denj^ing the absojqitipn of light 
by bodies; of this I thinfc'we have abrmdant proof, and it is a 
matter well deserving attention. If w'e pluck a ua,sturtium when 
the sun is sliining brightly on the*ilo\fJr, and carry it into a 
dark room, we shall still be cnabl^,Hl Je see it by the light which 
it emits. ‘ 

The human hand will sometimes exhibit the same phenomenon, 
and many other in.stances flight be adduced in j«-oof of the 
absor])tiou of light; iind I believe, indeed, of the jirinciple that 
light is latent in bodies. I have only to show that the conclu¬ 
sions of M. Moser liave been formed somewhat hastily, being led, 
no doubt, by the striking similarity which exists between the 
effects produced on the daguerreotyiie plates under the influenc(! 
of light, and by the juxtaposition of bodies in the dark, to con¬ 
sider them as the work of the same clement. 

1. Dr. Draper, in the PhiJaso 2 )hical Magazine for September 
1840, mentions a fact which has been long known,—“That if a 
piece of very cold clear glass, or„wlia,t is better, a cold polished 
metallic reflector, has a little objoiA, such as a piece of metal, 
laid on it, and the surface be breathetl over once, the object 
being then fcarcfully removed, as often as you breath on it 
agaiin a spectral image of it nniy be s^en, and this ])l!Piiomenon 
may be exhibited for many days after the first trial is made.” 
Several other similar experiments are mentioned, all of them 
going to show that .some mysterious iholecular change has taken 
j)lace on the metallic siu-face, which occiisions it to condense 
va])ours unequally. 

2. On repeating this simple experiment, I find that it is 

necessary for the ])roduction of a good effect to use dis.similar 
metals; for instaneb, a piece of gold or pLitina on a plate of 
copper or of silver will make a very decided image, whereas 
copper or silver on their resjiective pltifes gives tut very faint 
one, and bodies which are biid conductons of heat, placed on 
good conductors, make decidedly the strongest impressions wlieu 
thus treated. • 

3. I placed upon a,well-polished cijpper plate a sovereign, a 
shilling, a large silver medal, and a })enny. The plate w'as 
gently warmed by j)assiug a spirit-lamp along its under surface : 
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wliou cold, the plate was exposed to the vapour of niorcuiy: 
each piece had made its impression, but those niade by the f;old 
and the large medal were more distinct; not only wiislihc disc 
marked, biit the lettering oi^each was copied. 

4. A bronze medal was supported upon slips of wmod, jdaced 
on the copper, one-eij;hth of an inch above the plate. After 
nierciu-ialization, the sjiace the medal covered -vvas well marke<l, 
and, for a considerable distance ai-Quiid, the mercury was wi- 
eqiially dc])osited, giving a shaded border to the image ; the 
spaces touched by the mercuiy ['!] were thickly covered with the 
vajiour. ^ * 

.5. The above coins and riTjedals were all placed on the plate, 
and it was made too Tiot to be handled, and allowed to cool 
without their being removed ; impres-sioTis wej'c mad(“ on the 
])late in the 'Sjllowing older of intoji.sity,—^gold, silver, bronze, 
coppea-. The mass of the metal was found to influence ina- 
tia'ially the result ; a large piece of copper making a better 
image than a small piece of silver. When this jdate was 
(ixposed to vapour, the nwidts were as before.* On rubbing oil' 
the vajKiur, it was found that the gold and silver had imule per¬ 
manent impressions on the copiier. 

G. The. above being repeated with a still greater heat, the 
image of the copper coin was, as well .as the othci-s, mo.st faithfidly 
given, but the gold and silver only made permanent imjiressions. 

7. A silvered cojiper plate v'as now tried with a modei-ate 
warmth. Mercurial vapour., brought out good im.ag('s of the 
gold and copjier; the silver imarked, but not well deljned. 

f^. Having rejicated the above experiments many times with 
the siime results, I was desisous of ascertaining if electricity had 
any similar eflect; powerful di.schai'ge8 wore j)assed through and 
ov»a’ the plate and di.se.s, and it was subjecteil to a long-continued 
current without any eflect. The silver had been cleaned oH' 
from the plate ; it was now wanned with the coins and medals 
upon it, and .submitted to discharges from a very large Leyden 
.jar; on exjmsing it to mercurial vapour, the inipr<>.s.sidn.s wme 
veiy prettily brought out, and, strange to say, spi^ctral images 
of those w'hich had been received on the .pl.ate when it wjw 
silvered — thus proving, that ‘the influence, wdiatever it may 
be, was exerted tc some depth in the metal. 

9. I placed upon a plate of copper, blue, red, and orange- 
colouVed gla.sscs, pieces of crowm and flint glass, mica, .and a 
.s(juare»of tracing jiaper. These ..were allowed to remain in con¬ 
tact half an hour. The space occupied by thcj red glass was well 
marked ; that covered by the orange was less distinct, but the 
blue glass left no im 2 )ressionj the sliapcs of the flint and crown 
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glass were well made out, aud a remarkably strong impression 
where the crown glass rested on the tracing paper, but the mica 
had not made any impressiouj 

10. The last experiment repeat^jd. After the exposure to 

mercimial vajiour, heat was again applied to dissii)ate it ; the 
impression still remained. ' ‘ 

11. The exjieriment ropeatal, but the vapour of iodine used 
instead of that of mercury, The iinpressions of« the glasses ap- 

' pcared in the same order as before, but also a very b(!antifid 
image of the mica was developed, and^the paper well marked 
out, showing some relation to exist between the substances used 
and the vai)om:« applied. ' • ', 

12. Placed the glasses used above, with a piece of well-smoked 
glass, for half an hour, one-twelfth of an inch below a polished 
plate of copper. The vapOT.r of mercury brought ^mt the image 
of smoked glass only. 

13. All these glasses were placed on the copper, and slightly 
warmed : red and smoked glasses gave, .after vaporisation, 
equally distinct images, the orange the next, the others left but 
faint marks of their forms; polishing with Tripoli and j>utty 
powder would not remove the images of the smoked and red 
glasses. 

14. An etching, made upon <a smoked etching groimd on glass, 
the copper and glass being placed in contact. The image of the 
glass oidy could be brought out.. f 

15. A design cut out in paper Vas pressed close to a copper 
plate by a piece of glass, ^aud thou cx])osed to a gentle heat; the 
impression was brought out by the vapour of mcrcii^ in beauti¬ 
ful distinctness. On endeavouring to rub off the vapour, it was 
found that all those parts which the p,aper covered amfilgamated 
"with mercury, which was rubbed from the rest of the plates: 
hence there resulted a perfectly white pictm-e on a polished 
copper plate. 

16. file coloured glasses before named were placed on a plate 
of cojqier, with a thick piece of charcoal, a copper coin, the mica, 
and the paper, aud exjiosed to fervent smishine. Merciuial 
vapour brought up the images in the following owler :—Smoked 
glass, crown glass, red glass, micii beautifully delineated, orange 
glass, paper, charcoal, the coin, blue glass —thus distinctly 
proving that the only rays which had Jiny influence on the metal 
were the calorific rays. This experiment was repeated on 
different metals, and with vaiious miiterials, the plate being ex¬ 
posed to steam, mercury, and iodine : I invariably found that 
those bodies which absorbed or permitted the permeation of the 
most heat gave the best images. The blue aud violet rays 
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could not be detected to leave any evidence pf action, and as 
spectra imprinted on photograiduc pajjers by light, which had 
permeated these glasses, gave evic^nce of the lai’ge (jnantity of 
the invisible rays which passed them freely, we may also consider 
those as entirely witl^sut the power of effecting any change on 
eomiKict simple bodies^ ' 

17. In a 2 )aper which I published in the PhUosophifal Mayn- 
iine for October, 1840, I mentioned ■ wjne instances in which I 
had coined pi'inted piper and engravings on iodized iKtper by 
mere contact and expire Jo the influence of calorific lu/s, or 
to .artificial heat. I then, specul.ating on the probability of our 
being enabled, by som§ si.cli* pVocess as the orre I then named, 
to co])y pictures and the like, jn-oposed the name of Thermo- 
(JKArHY, to distinguish it from Photography. 

18. I now^ried the effects of a Jb-int in close contact with a 
well-polLshed copper plate. When exposed to mercury, I found 
that the outline was very faithfully copied on the metal. 

19. A paper omamtmt was pressed between two jdates of 
glass, and warmed; the impression was br’ought out ivith toler¬ 
able distinctness on the under and warmest glas.s, but scarcely 
traceable on the other. 

30. Hose leaves were f lithfully copied on a piece of tin plate, 
exposed to the full influence of srriishine; but a mirch better 
im]ircssion was obtained by a prolonged expo,sure in the dark. 

31. With a view of ascefebirng the distance at which bodies 
might be copied, I placed upon a plate of polished copper a thick 
l>iece of plate-glass, over this a square <jf mctsvl, and several other 
things, each being larger than tlie body beneath. These ryer-e 
.ill covered by a deal box,»which was more than half an inch 
distant from the plate. Things were left in this position for a 
night. On exposing to the vaporrr of mercury, it was found that 
each article was copied, the bottom of the deal box more faith¬ 
fully than any of the others, the gr'ain of the wood being imaged 
on the plate. 

23. Having found, by a series of experiments, th.at a, black¬ 
ened paixir made a stimiger image than a white one, I very 
anxiously tried to cfiec't the copying of a printed page or a ])riut, 
I Avas jiartially successful • on several metals ; but it was not 
until I used copjSer plates amalgamated on one surface, and the 
niercmy brought to a* very high polish, that I jiroduced any¬ 
thing of good promise. By earefidly preparing the amalga¬ 
mated surface of the copper, I was at length enabled to copy 
from piper, line-engravings, woodcuts, arid lithographs, with 
.surprising accmiicy. The first specimens pr-oduced exhitfited a 
minuteness of detail and sharpness of outline quite ecjual to 
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the early daguerreotypes and the photograpluc copies prepared 
■with the chloride of silver. 

. The following is the process adopted by me, which I consider 
far from perfect, but which affords ^is very delicate images:— 

A well-j)olished plate of copper is nibbed over ■with the nitrate 
of mercui'y, and then well washed to femove any nitrate of 
copper which m.ay be formed ; f when quite dry, a little mercury 
taken U]! on soft leather oij linen ia.well rubbed Over it, and the 
sm’face worked to a perfect mirror. 

The sheet to be copied is phicied ^mojjthly. over the mercurial 
surface, and a sheet or two of soft clean paper being jilaced upon 
it, is pressed into equal contact ■with the metal by a piece of 
glass, or flat board : in this state it is allowed to remain for .an 
hour or two. The time may be considcmbly shortened by 
applying a very gentle h(if.t for a few minutes the under 
surface of the plate. The heat must on no account be so groat 
as to volatilise the mercury. The next process is to iflace the 
plate of metal in a closed box, prepared for generating the vapoui' 
of mercury. The vapour is to be slowly evolved, and in a few 
seconds the pictm-e will begin to apiiear; the vapour of mercury 
attacks those p.arts which corre.spond to the white parts of the 
printed page or engraving, and gives a very faithful but some¬ 
what indistinct inicage. The plate is now removed from the mci'- 
curial box, and placed into one containing iodine, to the vapour 
of which it is exposed for a sR-v H \.ime: it will soon be very 
evident that the iodine vapour slacks those paits which are 
free from ipercurial vappur, bhickening them. Hence there 
results a perfectly black picture, contrasted ■with the gi’ay ground 
fomied'by the mercurial va])Our. The picture being formed by 
the vapom-s of merciuy .and iodine, is of course in the same state 
as a daguerreotype picture, and is readily destroyed by rubbing. 
From the depth to which I find the impression made in the 
metal, I confidently hope to bo enabled to give to these singular 
and beautiful productions a considerable degree of permanence, 
so that they may be used by engravere for working on. 

It is a curious fact that the vaixmrs of mercury and of iodine 
attack the plate difierently ; and I bclio^^e it ■will be found that 
vapours have some distinct relati6u to the* chemical or thermo¬ 
electrical state of the bodies upon‘which tl/ey are received. 
Moser has observed this, and attributes the phenomena to the 
colours of the rays, which he su})]M^)ses to become latent in the 
vapour on its passing from the solid into the more subtile "form. 
I do not, however, think this explanation wiU agree ■with the 
results, of experiments. I feel convinced that we have to do 
with some thermic influence, and that it will eventually be found 
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thiit some purely calorific excitement produces a molecular 
change, or that a thermo-electric action is induced wliich cifects 
some cliange in the pohmities of the ultimate atoms of the solid. 

These arc matters which »*an only be decided by a series 
well-conducted experiments ; and, althotigh the subject will not 
be laid aside by me, 1 hope the few ciirious luid certainly im¬ 
portant facts which' I have brought before you, wiQ elicit the 
attention of tlwse whose leisjiu-e, and well-known experimental 
talents cpialify them in the highest degree for the interesting 
research into the acti^i of those secret agents which exert so 
powerful an influence over ^he laws of the material creation. 
Although attention was calhsil to the singular manner in which 
vapours disposed themselves on jdates of glass and coppei", two 
years since, by Dr. Dra])er, Professor of Chemistry at New 
Ymk, and al.**ut the same time to •the (ralorific ])owei’S of the 
solar Sfit'ctnim, by Sir John Hi'i'sclad,''' and to tlie influence of 
heat ai'tifieially aj)j)licd, by myself, yet it is cei'tainly due to M. 

, Aloser, of Keinigsberg, to acknowledge him to be the fii-st who 
lias forcibly called tho attention of the scientific world to an 
inquiiy which promises to be as important in its residts as the 
discovery of the clcctropile by Volta. 

As 10 the practical utility of this discovery, when we reflect 
on the astonishing progi’css made in the art of Pliotograjdiy 
since Mr. Pox Talbot published his first process, what may we 
not expect from TlicrmogAipV_,', the first rude sjiecimens of 
which exhibit far greater peiiection than the early efforts of the 
sist er art 1 ^ , 

As a subject of jmrelyscientific interest, thermography jmimj^ses 
to develop some of those se«ret influences which o])erate in the 
mysterious airangcments of the atomic constituents of matter, 
to show us the road into the yet hidden recesses of nature's 
works, and enable us to pierce the mists which at present 
envelope some of tho most striking 2 >kciiomena which the 
lieuetratiou and industry of a few “chosen minds” havejirought 
before our obscured visions. In connection with photogj^ijiliy, 
it has made us acquainted with subtile agencies working .slowly 
but surely, and indicated jihysicid jJt'wers beyond those which 
are alrcaily known toms, which may jiossibly belong to a more 
exalted class of elements, or 2 J 0 wers, to whicli Light, Heat, and 
Electricity are subsiiUaiy in the great 2 »henomcua of Nature. 


Philosoiihkal Traiisuctions, I’art I., 1840, p. 50. 



CHAP;rER VI. 


ON THE rOSSIBILITY OF PRODUCING PHOTOGRAPHS IN THEIR 
NATURAL CO^OUljg- 


Pew siicculations are more rejilete witli Interest than that of the 
jii-obability of oim succeeding in tlic production of idiotogi-aphic 
images in their local coloui’tv M. Biot, a great autfiority, says,— 
“ Substance.s of the .same tint may present, in the (juantity, oj- 
the nature of the radiations which they reflect, as nuiiiy diversities, 
or diversities of the same order, as substances of a dilfereut tint; 
inveitiely, tliey may be similar in their projierty of reflecting 
chemical radiations when they arc dissimihu’ to the eye; so tluit 
the diflfereuce of.tint which they present to the eye may entindy 
disiipjxsar in the chemical pictime. These are the difiicultics in¬ 
herent in tlie foiTuation of jJiotograjfliic pictiu’e.s, and they .sliow. 
I think, evidently, the illusion of the experimeutei’s who hoj)e to 
reconeile, not only the intensity but the tints of the chemical 
impressions produced by mdiation^ith the coloura of the oli jccts 
from which these rays emanate.” It may be remembered that 
two years since. Sir Jolih Henseliel succeeded in procuring upon 
photoi^-aphic paixa* a coloured of the solar spoctram ■, and 

that eminent inquirer has communicated to mo a recent di.scovery 
of great interest, wliich I have his permission to publish. “ 1 
have got .siieciuiens of iiaper,” says Sir John Herschel, “ Imuj 
kept, which give a considerably better rojueseutation of the 
sjjectrum in its natural colours than I liad obtained at the date 
of my phper (Pebruaiy 1840), and that ligM on a dark ground ; 
but at present I am not prepared to say that this will prove an 
available process for coloured photograph.s, iho/agh,ii brings the 
hope neMTer." Here we have thei^ specuhitconi of one philosophei' 
representing the production of such- pictures hopeless, while 
the exjieriments of another piwe these .to be witlun the range 
of probabilities. 

My own experiments have, in many instances, given me 
coloured pictures of the prismatic spectrum, dark ujxm a light 
hut the most beautiful I have yet obtained has been 
with sori'he daguerreotype iodidated tablets, on which the colours 
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liave, at the same time, had a peculiai' softness and hrilliancy. 
I)agHeiTe himself has remarked, that when he lias been copying 
any red brick or painted building, the photograph has assumed 
a tint of that character. I have Sften obsei'ved the same thing 
in each variety of photograpluc material, i.e., where a salt of 
silver lias been used. ' In the Fhilosfyjhiccd Maffaxim for Ajnil 
IttlO, will be found a piper,—“ ^Ixiieriments and Observations 
on Light which has penneated Coloured Media,”—in which I 
describe some curiom results on some of tho.se photographs 
which are prejm-ed wdth the hydriodic salts exposed to luminous 
iuhuence with coloui^d flitids sinierimjxised; jiennitting, as 
distinctly isolated as possible^ the jan-ineation of the violet and 
blue, the green, the yelfow, and the isal rays, under each of which 
a complementary colour was induced. During Januaiy of the 
jiresent yoar,*l prepared some paj^rs with the bichromate of 
[lotash and a very weak solution of nitnito of silver : a piece of 
this jBiper was exposed behind fora- coloured glasses, which 
I admitted the passage i-esjiectively of, 1st, the violet, indigo, and 
blue rays ; 2d, the blue, the green, and a. poi-tiou of tlw! yellow 
lays; 3d, the green, yellow, and orange niys ; and, 4th, the 
orange and red rays. The weather being extremely foggy, the 
aiT,angeraent was unattended for two days, being allowed to lie 
upon a table opposite a window having a southern asjxict. On 
examining it, it had, under the respective colours, become tinted 
of a blue, a gi’een, and a^reo , ; beneath the yellow' glass the 
cliaiige was uncertain, from the jieculiar coloiu' of the pajier, and 
this without a single gleam of sunshine. My numerous engiigc;- 
nients h.ave prevented my repeating thh observations I desire on 
this salt, which has hithertr^heeu considered absolutely infeen^lbh; 
to light. 

The liarytic salts have neaily all of them a peculiar calorific 
effect; the muriate, in jmrtieular, gives rise to some mo,st rich 
and beautiful crimsons, particnl.arly under the infiucncc of light 
w hich has jiermeated the more dedicate green leaves ; ami also in 
copying the more highly-coloured flowers, a variety of lintings 
having been obseived. We may alway.s depend on producing a 
photographic eoj>y of a' leaf of a green colour by the following 
an-angement:—Having 8ilvere4 a cojiper plate, ])lace it in a 
shallow vessel, and lay thereon the leaf of which a copy is 
desii-ed, maintaining it in its jwsition by means of a piece of 
glass ; j)our upon it, so that the plate beneath the ghnss may be 
covered, a solution of the hydriodate of potash, containing a little 
free iodine : then expose the whole to sunshine. In about half 
an hour, one of the most beautiftd photographic designs which 
can be conceived is produced, of a fine green yellow. The fluid 
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is yellow, and cuts off nearly all the “chemical” rays, allowiu" 
only of the free passage of the less refi’angible rays ; the most 
abundant being the yellow. This retards the process of solariza- 
tion, but it produces its com^emerttary colour on the jilate. 

These facts will, I think, prove that the possibUity of our being 
'enabled to produce coloru-ed photographs is decided, and th.at 
t\ie probability of it is brought*infinitely nearer, pu'ticidaj-ly by 
Sir John Herschel’s very iiuportfint discovery, than it was 
supposed to be. 

M. Edmond Becquerel has rccently^ucceeded in obtaining 
bright impressions of the spectrum in coioiirs, and copying higidy 
coloured drawings on metallic plat^i pre])ared with cliloiine. 
The results of M. Nicjice de St.-Victor have been of a satisfactory 
character : the nifiin particulars thereof we select fi’oin a memoir 
entitled “ Upon the Relation existing between *^ie Colours of 
certain coloured Flames with the Ileliographic Images coloured 
by Light.” 

When a plate of silver is plunged into a solution of sul]ih.'ite 
of copjter and cldoride of sodium, at the same time that it is 
rendered electro-positive by means of the voltaic kattery, the 
chloride formed becomes susceptible of colouration, when, having 
been withdrawn from the bath, it receives the influence of 
light. 

M. Niepce de St.-Victor, from observing that when chloride 
of sodium (common salt) was eft jdoyed, the plate became more 
susceptible of receiving a yello^colour than any'other, and 
knowing tljat it iiupaited a yellow colour to flame, was led to 
believe that a relation existed between the colour communicated 
by a body to flame, and the colon* developed ujjou a jdate of 
silver, which should have been chloridated with the jiarticular 
body. 

To avoid complexity, it may be briefly stated that the bath in 
which the sensitive surfiice is obtained is prepared with watei', 
holding free chlorine in solution, to which has been added the 
salt wliicTi is essential to give a predominance to any paiticulai- 
colour. 

It is well known that strontian gives d purple colour to flames 
in general, and to that of alcohol In ]jartici\lar. If we prejiare a 
j)late of silver and pass it into water *saturated•‘with cldorinc to 
which is added some chloride of strontiifn, and when thus pre- 
pu’cd we place upon it a coloured design of red and other colours, 
and then expose it to the sunsliine, after six or seven mrnutes 
we shall perceive that the colours of the image are reproduced 
ujxm the plate, but the reds much more decidedly than the 
others. When we would produce successfully the other rays of 
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the solar spectrum, we operate in the same maijner as we have 
indicated for tlie red ray—employing for the orange the chloride 
of calcium, or that of uranium for tjie yellow, or the hy^wchlorite 
of soda, or the chlorides of’sodium or potassium. Very fine 
yellows have been oMaiued with a bath composed of water 
slightly acidulated wiUi muriatic acid and a salt of copper. 

The green rays are obtained with boracic acid or the chloride 
of nickel j iilso with all the ssijts of coypcr. The blue and indigo 
i-ays are obtained with the doubl<> chloride of copper and ammonia, 
'file violet rays arc obisdncd with the chloride of strontiau and 
sul|>liate of copper. Those substances which give white flames, 
as the chloride of antimony ’t3»oV:hloi'ide of lead, and the chloride 
ot zinc, yield no colour by luminous action. All the colours of 
a picture have been jiroduced by ])re|>!iring a bath composed of 
tlie d<aito-chli*idc of cop])er; and M. Niepce states that this 
salt thrown into burning alcohol produces a variegated flame 
according to the intemsity of the fire, and it is nearly the .sjrme 
with all the salts of copper mixtal with chlorine. Nie))ce says— 

It w(! put a siilt of co]ij)er in lirpiid chlorine, we obtain a very 
sensitive .suiface by a single immersion in the bath; but the 
colordio result of this mixture is seldom good. I ])refer a 
mixture of e(pial parts of chloride of co))|)er and of chloride of 
iron, with three or four parts of watijr; the chloride of iron has, 
as those of copjier, the property of being iiujircssed on the plates 
ot silver iind of producing irtaiiy fioloui's, but they are infinitely 
more feeble, and the yellow always predominates; and this agrees 
with the yellow colour produced in flainp by this salt.’,’ 

It should be undei'stood that when the plate of sUver, being 
jireviously connected with a voltaic battery, is jibrnged info the 
bath and the circuit completed, it becomes covered with a dark 
coating, probably of a sub-chloride of silver mixed with the salt, 
on which the colour to be producwl by solar radiation depends. 

If wo form a bath composed of all the substances which 
•sepiiiutely give a dominant coloui', wo obtain very lively colours; 
but the great difliculty is the mixing of the salts in such propor¬ 
tions as to give an equality to the tints, as it commoidy happens 
that some colours are excluded by. others. We cannot always 
depend upon obtaining “the same? results with the same materiais, 
owing principally io the difficulty of 2 )re.serving the solution at 
a uniform strength. Liquid chlorine is necessary—^the aj)plication 
of diy chlorine will not produce the same results, and the volatile 
chlorinfi is continually escaping from the water. 

Niepce do St.-Victor has naade many experiments to produce 
the colours upon salts of silver and copper spread on paper, but 
without success; the metallic plate appears absolutely necessary, 
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aad the purer ^ihe silver the more perfect and intense is the 
impression. The follovring is recommended as the most eflfectnal 
m(^e of manipulating. The^ silver plate is highly polished with 
the best tripoli powder and ammonia; being jwrfoctly cleaned it 
is connected with the battery, and then plunged into the bath 
prepared in any of the ways stated. It is allowed to remain in 
the bath for some minutes, tahen from it, washed in a large 
quantity of water, and dii'ed ovej; a sjurit-lamp. The surface 
thus produced is of a dull neutral tint, often almost black ; the 
sensibility of the plate appears to be inweased by the action of 
heat, and when brought by the spirit^mp to the eerise red 
colour it is in its most sensitive tfifi^te.^ The sensibility, how¬ 
ever, of the plates is low, two or three nours being required to 
produce a decided effect in the camera obscura. The name of 
Heliochrombs has been »given to these natmally coloured 
photographs, some of which, the personal gift of the inventor to 
Mr. Malone, I have inspected. These, when I firet saw them, 
were perfectly coloured in corresj)ondence with the drawings of 
which they were copies ; but the colours soon faded, and it does 
not appear as yet that any successful mode of fixing the colours 
has been discovered. 



CHAPTER VII. 


ON LENSES THE PHOTOGRAPHIC CAMERA. 


Tt is to the photographic artist, a matter of considerable 
moment that he understands the principles upon which his 
instruments i»'(! constructed. It hJis, therefore, been thought 
a<]visable to add a short chapter which should give a sufficiently 
l> 02 )ular cxj)liination of the diojitrical jihenomena with which we 
Jiave esjecially to deal. 

Uljon the refractive power of the media emjdoyed, depends 
the jKji l'eotion of the results we obtain ; therefore, some of the 
{dienomena of refraction, or hrealdng hack, as the term implies, 
should be clearly understood. 

A ray of light passing though a vacuum progresses in a 
jierfectly straight line, and we should, if we looked at a brilliantly 
illuminated point—^were it 'po^-Iible—^under such conditions, see 
it in its tme position, the numerous rays coming undisturbed 
dii-ectly to the eye. But all matter, hpwever attenu 9 .ted it may 
be, has the property of refracting, or bending the ray of lig^it; 
consequently we do not see >he stars in their true fiosition, owmg 
t(j the refractive power of the atmosidierc. 

The most simple illustration of refraction is to allow a sun¬ 
beam, a, passing through a small hole in the window-shutter of 
a dark room, to fall upon the surface of a fluid contained in a 
glass vessel, h b : instead of proceeding onward to d, it will be 
found to alter its course at the sur¬ 
face of the fluid, and pass along the 
line to a a. Every substance has 
different refractive po^'ers in virtue i t 

of its physical constitution'; but a 
ray of light incident perpendicularly 
on a refinusting medium, as the ray c, 

(Pig. 27) suffers no refraction. If we 
float, one upon the other fluids, b,c,d, 
having different powers of refraction 
've fshaU then see the relative phenomena exhibited by the 
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beuding of the >ray a a, in 



passing through them (Fig. 28). 
It will be evident that no great 
tdifficijlty exists in measuring the 
refractive powers of different trans¬ 
parent bodief. : and that hence we 
are enabled to tabulate those which 
h*ave the highest and lowest refrac¬ 
tive indices. A few of the most 
important are given in the following 
table 0 — h' 


Air.. 1 •000294 

Water..1-336 

Alcohol. 1-372 

Oil of Cloves., . (^535 

Crown glass. ■ 1-534 

Plate glass. 1 -^42 

Flint glass. 1 -830 

Do. containing much load. 2-028 

Diamond. 2-439 


This knowledge enables us to trace a ray of light through 
transparent bodies of any form, provided we can find the incli¬ 
nation of the incident i-ay to the surface, where it either enters 
or quits the body. 

If parallel rays fall upon a sm-face c, of gla.ss, they -will 

retain theii- parallelism after pissing through it as the i-iiy a 
(Fig. 29). < The rays diverging from the point a, will be refracted 

by the first surface into the 
directions h b, and by con- 
tuming a a, and h b, back¬ 
wards, wo shall find they 
meet at a point beyond a : 
so that supposing the eye 
to bo placed within tln^ 
body G, the point A would 
appear removed to b. But 
when the rays undergo a second refraction by pissing out oi' 
the second surface, we shall >find by -^continuing the lines back¬ 
wards that they meet at C; therefore a plaiie glass diminishes 
the apparent distance of the point of fhe diverging rsiys. If, 
instead of a plane glass, we employ a piece equally curved, 
like a watch-glass, it produces very little change in the form 
and position of obje'ets. 

Lenses are glasses ground to different forms, their surfaces 
being segments of spheres, and it is in obedience to the refra^- 
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tory ijower of the surfaces so produced that tiieir jtcculiarities 
l)oloiig. The adjoining tigares represent the varieties. 



so. 


1 is termed a jilano-convcx lens. 

l’ is a double couvext l(r,'.s. * 

3 is formed of parts of two circles of different diamctor.s, 
and is called a meniscus lens, or concavo-couvex. 

4 is a plani^concave lens. 

•T is a double concjive lens. And 

6 is a concavo-convex lens, formed of parts of the inner sur¬ 
faces of two dissimilar circles. 

It is not neces.sary to e.xamine the laws of refraction for all 
these forms; the jJicnomena w'ill bo fully understood by an 
examination of a few leading pf)ints. Wh.ateVtir may be the 
firm of a, lens, the incident rays parallel to its axis jiass 
tlirough without suffering refraction, as a a a , a a a, Fig. 31. 



All other i-ays must have a certain amount of obliijuity, and 
these all consequently suffer reflection, as the rays a d. Nyw 
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the rays b b, and the ray c c, are refracted, and meet at d d' ; 
the line h h rejiresents the focal image produced of the body 
from which tlie light proceeds > 

In the last figure the imiige produced by the lens is repre¬ 
sented as curved : a little consideration will show that it is not 
possible that such a emwed sui-fiice as tha, represented could 
produce an image of equal distinctness over every jiart of a 
plane surface : the rays lahnot mOCt, as they are refracted from 
curved sm-faces along any straight liiie, as f f f ; and supposing 
we receive on the surface of a lews a bi ight circular image, it 
will be brilliant and well defined around the centre, the light 
becommg fainter towards the edgel and at length passing into a 
cloudy halo, exhibiting the prismatic colours. Tliis is called 
splierwa^, aberraiioii, and to it is due that want of distinctness 
which commonly is found iumind the edges of jdetures taken in 
the cameiu, obscura. 

It is therefore important, in the selection of lenses, that we 
look for sharpness of definilion over the tnhole of a perfeethj 
flat flAd. To manuikctui’e % lens which shall efibot this, is a 
task of some difficulty ; but by attention to the two facts, that 
a lens, one surface of which is a section of an ellipse, and the 
other of a cirele struck fi'om the farthest of the two foci of that 
ellipse, .as in Fig. 32, produces no aberration, much may 1 k' 

efiected. A meniscus 
lens, therefore, with 
a convex surface, part 
of an ellipsoid, the 
fociil distance of whicl j 
coincides with its fai - 
ther focus, and a con¬ 
cave surface, part of a 
sphere, whoso centre 
is thiit focus, will 
meet all oiir require¬ 
ments. The mechii 
nical difficulties of producing such leiises are great, but they 
may, by cautious manipulation, be to a gre<at extent over¬ 
come. There are other methods l>y which the aberration of 
sphericity may be corrected, but for a description of these the 
reader is referred to Sir John Herschel’s Treatise on Lhjht, in 
the Eneydopoidia MelropoVdana. , 

If we take such p lens as we have been describing, mid stoji 
its centre with a blackened disc, leaving only a small portion of 
the edge for the light to jiass through, and throw its image on 
a ^screen, we shall find it will be bordered with fringes of 
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colour. At oue distauce red ^'ill prevail, at another vidleL 
This is the result of chronmtic (vbcrrutimi, and arises from the 
uiie<iual rclrsingihility of the di.ssiinilar rays. The rod my i.s 
h‘.s.s bout th.au tho violet; ftonsei|uently, supposing the rays n u 
to fall on the edge of a lens, they will converge to a ^wiiit 



they will, being more refracted, meet at/.’ Now if we ])lace a 
di.se at c, just»the size of the cone erf' light, it will be edgi^d with 
violet, but if we move it to a, the coloured bordew will be red. 

The indices of refraction for the several lays have been mo.st 
caixd'ully determined by Fiaunhofei', and for a standard medium, 
a Hint glass prism, they are ix^sja'ctively 


Bed. 

...1-027749 dark line 

B 

()i-ange.., 

...1-029081 ..- 

G 

Yellow... 

...l-0;!5020 . 

1) 

G reen.... 

...1-042024 . 

E 

Blue. 

...1-048200 . 

F 

Indigo ... 

.. A . 

G 

Violet.... 

,...1-071002 . 

11 


Fraunhofer luis determined tho absojute values frmu the lixetl 
dai'k lines which he observi'd in the spectrum ; they' repn'jje.nt, 
however, vmy closely the fays distingui.shed by their emours. 

By referring to the table of tin; refractive powers of tnins- 
pai'ent boflies (page 164), it will be seen that for a beam of 
white light, the difference between the ino.st refractoiy flint 
glass and crown glass, in their refracting jiowers, is as is 

to and tliis projioition is maintained nearly, but not 

exactly', for all the colouixxl rays : if, therefore, w'e have a ci-own 



glass lens, the refractive power o^ which will place the focus 
at «, for the v'iolet rays, and at b, for the red rays, and we grind 
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to fit it a flint glass lens, the refractoiy power of whicli would 
place the foci of*thc rays at c, d, it will ho seen that the result 
of such a conihination would be the fomiation of a colourless 
image, at a mean point betwe'en them, by recombining the rays 
into white light. Such as is reprcscuteil in the figure is the 
achromatic lens, of a ciunera.obscura. ** 

There is, however, a jjoint to, be examined in connection with 
the lens for photogiuiMc ,nurf)Oses, whicli is of, the first im- 
Ijortance, and which has fiot hithei'lo^becn sufficiently attended 
to. It is this. The luminous and coloured rays of the sjiectrum, 
and the chemiciil rays, are not coincident at any point of tlu^ 
sjiecti-al image, aud the relation .bjitiveeu the chemical power, 
and the illuminating power, of a ray, fs subject to constant 
variations. 

It is often stated that ,the violet and blue <?'ays are the 
chemical luys, aud hence it is inferred, if the glass of a camera, 
is corrected so as to make these rays, and the less refrangible 
I'ed, to corTcs])oud, all is done which can be desired. 

It must be distinctly understood that the colour of airy par¬ 
ticular ray has no direct relation to its chemical character, it 
is true, if the niore refrangible rays am nrade to con-espond 
with the more luminous rays, we apjiroach the desired point, 
but we do not necessarily reach it. The following remarks from 
a paper read by the author before the Photographic Society of 
London will exjilain tliis j)oint. < 

I need not go particularly into the conditions -neccssaiy to 
ensure the recombination of the irarticular rays produced by 
retraction. 'When we Icdk through an orilinary single lens, or 
a biA.1 tolescope, wo find all objects afc fringed with colour—^we 
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have chromatic dispersion—a|id this arises fi-om the circumstance 
that every one of the coloured rays has a distinct and sei)arate 
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focal distance. Hence the object of a combination of lenses is to 
bring the coloured rays to one point, where tfiey we reunited 
into white light. If we bring the face of one prism up against 
the face of another, we recchubinh those prismatic rays which 
woid<l be prodnccd-by refraction in one direction, and obtain a 
K])ot of white light by'nch J-ecombimrtion. I have endeavoured to 
sliow, in the accompanying ligurii something like the rcsxdt that 
takes 2 'laco. ^c start with a cokiu’ed image whoso jiarallel 
rays fall upon a lens of flint glaes, that lens rejn'cseuting virtually 
1 wo prisms ])laced with two of their faces togethei-. Su]>jiosing 
we use a double convex hms,*rejirescnting the conditions of two 
prisms jdaced edge to etlgey shoidd virtually jn'oduce .ocliro- 
niatieity. ’ 

Tn this way the lens(« havebetm competed for colour, but this 
correction for,'-olour does not inelvdo the neex'ssary coi'rc'ction 
for ensuring the coincidence of the chemical and the luminous 
lays. Sujijiosing the correction luis been jimdc for all the 
(•hr<imatic luys from the dark line A to the line il in the violet, 
tlicre still remains an outlying set of radiations, nearly cijual in 
length T') the sjKice between A and n, and over this si)ac(! the 
actinic foi-co is niori’ pai'ticulaiiy active. Now, in oi’dinaiy 
achromatic lensc.s, the focus of these rays of high refi-iingibility 
must fall in^aror the inner suifaco of the lens than tlu! tnie 
luminous focus. This was fiixt noticed in achi'omatic lenses by 
Mr. Claudet. The fact for firdkaiy meniscus lenses, was in the 
lir.st instance ^'^inted out by Mr. Towsou, who, in a jKi.]ier 
jiublislu’d in the Philosophical Matjaxirm, showed, that if, having 
obtaimri the be-st visual image, with Ti noii-achrouiatie lens in 
the camei'a, wo then put t\jc ju’epared jilato or j)a])er itlionl a 
iiuarter of an inch nearer the glas.s, when the focid dist;inc<! is 
about li inches, an hiiinitcly better- jdiotogi-ajrh is obtained than 
that jri-oduced by the best visual image. Ikir. Claudet’s observa¬ 
tions on this point wore aLsf> jarbli.shed in tho Philosophical 
iftiijazi'iic for 1814, and may be referred to with advantage, as 
C'lntaining some very imjrortant observations on this' matter. 
He showed that even with achromatic lenses the visual focus and 
the chontical focus werb not coincident. He states that with 
some len-es he found tire fo<ais vas nearer the gla.ss, and .sometimes 
it was further from the gWo, than the visual ftreus. It is rather 
difficult to rmderstand* why this should be, unless the; glasses 
had in one case been “ over-corrected,” and in the other that they 
had b»en ‘‘ under-coirected.” Snjrpose we have the lens corrected 
accurately for chi-omatic dispersion so as to bring the line ii and 
the line A coincident the one with the other, the result would 
be that the chemical rays would fall ,stiU nearer the inner surfaex! 
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of the lens. And it will be found by a very careful fuljustmcul 
of the oamei'a, i>articnlarly where single achromatic lense.s an- 
employed, if we try two experiments, obtaining one picture at 
the plane giving the finest visual linage, and then another at a 
very short tbstance nearer the lens, that a liner definition in the 
detailed part of the picture will be produced in a shorter time 
in the last experiment, all tlu!,other conditions being the sami.% 
than in the fir.st. Lot it!)«. clearly understood that we have, and 
require, the achromatic'combinttion of glasses for producina; 
white light: the coincidence of the mys fiutn the coloured bodies, 
as shown along the sHghtly curvAl line, in fig. 35. But the 
chemical radiations from the sain» (jl^ect woidd fall upon the lims, 
which cuts tlu! curve of luminous intensity, so that the best 
chemical effect would be produced along that line. Though in 
oi'dinary cases, this is but«-a vciy minute distajiec nearer the 
inner surlkco of good aclu-omatic lenses, it is qidte certain tha! 
a diflerence does exist, and to this it is most impoitant that 
attention should be given. With regard to the pj'inciple, there¬ 
fore, that should regulate the construction of the lenses for 
jdiotogi-aphio pnrjK>scs, we should, to a certiiin extent, set aside 
the idea of ijchromatieity. We shoidd not only corixict our 
lenses for colour, but we shoidd coirect them for the peculiar 
juincijiles with which, combined in action, we have to deal. 
The chemical radnitions do not affect the eye as the colom-ed 
radiations do; wo can detech the'in only by the phenomena 
of chemienl change. They come to the eye associated with 
colour from the coloured objects external to us or to oiu camera. 
Whatever they may bo, I liave alre/idy .shown on several 
oecasiolis tlnit Lvjht acts as a positively retarding agent in all 
the changes which take place on our photographic jueparations ; 
therefore, by throwing the colom-ed rays even out of focus, we 
may really produce a jiei-fect photographic picture in less time 
than when the light-rays interfere. It appears to me clear that, 
we ought to consider the chemical spectrum as distinct and 
scpai-ato'in all respects from the huuiuous spectnun, but, like 
tlnit luminous spectrum, as made u]) of bands of diffei-eut re 
fi-angibility. In this manner M. Melloni distinguishes tin- 
calorific spectrum as possessing a set of rays which he caUes the.r- 
mochroic rays, or i-ays coloured for heat;« those heat-ray». 
which arc indicated in Sir John Hersdiel’s cxiierimcut, being 
analogous to those from coloured rays jn-oduced from the spectral 
image of a round hole, through which the luminous pencil is 
admitted. The chemical siicctrum, on whatever material obtained, 
exhibits an a.nalogous order of refrangibility,—^the same degrees 
of variation of intensity, and a similar arrangement of form. If 
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becomes of cmii'sc important, and it is the only.nnsaus by wliich 
jJiotogi'aphei's can work effectively, that they should obtain 
lenses which will give, at th^ samg time, the most perfect visual 
image that can be jiroduced (so fiir ficliromaticity is aii objt'et to 
be (hjsired, and one we always must attain), and bo coircct for 
the actinic focus. Indeed, in doing’this, we must of necessity 
jiroduce a lens which is not tnereiy achromatic, but really 
ofvr-achromatib. Now instaad, thmefore, of correcting for the 
liiK^ H in the violet ray, or aiiy particular line in tin; ordinary 
sjx'Ctrum, it becomes, from i^l that we know, essential to correct 
for those liinw recently discovered by' Mr.-Stokes, hey'ond the 
extreme lavender ray,of the* Newtonian sjiecti'um, or else wo 
leave a considerable portion of the chemical rays out of the 
s]iher(5 of action. Therefore, it ap])er)rs to nny under considera¬ 
tion of the c'ftnditions 1 have cndt;avouT'ed to explain, that it 
would be eonveuient that we should adopt foi- the clnanic-al 
]irinei]>le of tin; snuboam, Actinism, that which Melloni has 
(lone for Heat. We should establish a nomenclature by which 
we should get rid of terms that we do not coircjclly' exjiress things 
that ue have to deal with. It wes Melloni’s jrojaisitiou, that 
the b(idy which allows radiant Iniat to pass through it freely 
should be dLstiuguished as diatlwria'w, from the Greek words, 
citt, tl'rovyh (in the same way as we use the tenu dia in 
diameter), and dcpfioc, waryith or heat; —that a body which is 
opacpie to h('at should be calhsl oimseijuently adiafhermie, from « 
and diadep/uKvg, transcalescoit, destitute of cidorific trans- 
JKireuey. Coloured rays, jiosst^ssing g. different h(!jjt-eharact(‘r, 
are called, ujion the same princijde, thermochmic, that is coloured 
for heat '\ Now, ado]itiug»a nomenclature of this order, wniidi 
may be indicath e ofourscientific i-esults, we should speak of a j)i(!ee 
ot yellow glass which does not allow' the chemical ray's to jiass as 
an adiaclinic body, or a body Cjjarjue to the actinic or rfiemical 
ray'.s ; then wo may speak of a piece of blue glass as bebig diartinir.. 
The correct mode of expression would be to say dki^aulhdc, bul. 
it will be more convenient, and pos.sibly allow.able, for us Jo drop 
one a, and use the expression diactinic. Then we might, on the 
.same ]uinciple, use, when speaking of the combimsl inllmaice of 
colour and actinism* l^ie ‘terln acthwchrosis, from uktiv, n ray, 
and colmir, signifying “coloured for actinism.” In ftiture, 
therefore, instead of asking for an achromatic lens, meaning a 
lens destitute of colour transparency, we should ask for a diactinir: 
lens, meaning one which is ti’ansparont to the chemical rays. 

I am quite satisfied that until we disassiftiatc from our minds 
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the idea that we, are dealing with the luminous principle of tin 
sunshine in the production of mu’ pictm’es, we shall not arrivo 
at that perfection in Photogiaplip which it is dcsir.ihlc w<' 
shoidd obtain. We certainly shall not succeed in representing 
nature as nature presents herself to our eyy', >intil we carefully 
examine all the phenomena‘which are involved. We de.sire to 
produce images equal to those iKiautiful ones which are iinpressed 
by the physical nidiutiouj dpon the. human r<^tina,*aud to do this 
we must arrive at the same comlitions in our dark chamber, a.s 
tho.se which obtain in the visual ^camera rbscuia of the eye, 
which is not strictly achromatic. 

We commonly lienr of a lens' Keivg iflow or quick- ; tliis is 
purely accidental, arising entirely from the une< Hiiinty in w-hjcli 
all oiu" optical instrument-makers remain as to the relatioii of 
the chemical and luminous ferces to each other. 

If the lenticular correction does not e.xtend to che j>oirit of 
bringing the rays beyond the violet, upon the field of vis.. u, the 
lens will be slow in action, because the li<jM rays inteifcre, as 
is explained in a previous page; but if it is truly diactiuie. it 
will be a quick lens. 

For portraiture, and .all purposes rc.-qiiiring great distiiictness 
of outline and rapidity of operation, two achromatic lenses are 
usuiilly emjiloycd. By this aiTangement the focirl distance is 
diminished; the image is much rtaluced in size, but then it is 
concentrated in every respect, ‘and henc(! improved in all the 
necessary par-tioulars. These lenses are, how(sver, still ojten to 
the objectiojr that they produce some distortion, which is only 
to he avoided by greatly reducing the size of the aperture, 
througlr which the light iidls on the lens, and this . cessaiily 
involves increased sensibility in the preparations we emphty. 
The distortion is not to the extent which has been represented, 
but it may, by careful cxamii'ation, be di.siaivered in the finest 
photographic jKrrti’aits to a greater or less extent. 
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It is natural to suppose, that a proccs.s wliich 

.l-li«.to fl.eniical changes fetpurcs more than onhii. Y ' ' 

the selection <h’the substance upon , 

togi-apl.ic character are to he .sprea.l. Tins becomes tI c nan. 
rM as we proceed in our experiments to 1'* ; " " , 
conditions of sensitiveness. As tl.e material, ^ 

is rendered more susceptible, of change 
greater is the difficulty of producing perfectly 
and with pirper this is more pvrticidaily exisirienoal than \ lUi 
glass plates. Paper ^ J 

and so economicid, thaUfis «f the 

the difliculties vihich ^nd in the way of its use, as the ta 
on xvhich the photognfiihio pictuixi is to be 7*“'" • 

The principal difficulty we have to contend with “ M 
is.Uh different rates of imhibition which we 
a*,v.ti.an.ofth.™,eS«^ 

to £ OTOTomriij- oTtiJ' corefuf osaioinatioii ot eaoli »hi«ij by 
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the light of a laip]) or candle at niglit. By extending the pa])ei 
between the light and the eye, and slowly moving it uji and 
down, and from left to right, the variations in its texture will he 
seen hy the different quantities of light which permeate it ; and 
it is always the safest course to reject every'sheet in which any 
inequalities are detected. By day it is more difficult to do this 
than at uight, owing to the interference of the reflected with the 
tiansmitted light. It will, however, often hajipeu that paper 
which has hcen carefully selected hy the above means will imhihc! 
fluids unequally. In all cases where the j)a.])er is to be .soaked 
in saline solutions, we have another method of discovering those 
sources of annoyance. Having tbs 'spluliiou in a broad shallow 
vessel, extend the paper, and gradually diuw it over the surface 
of the fluid, taking care that it is wetted on one side onlj'. A 
few trials will render this jHiclectly e;xsy. As the livid is absorbed, 
any irregularities are detected by the difference of appearance 
exhibited on the upper part, which will, over well-defined spaces, 
reimiiu of a dull-white, whilst other portions will be shiniug with 
a reflective film of moisture. Where the importance of tlu^ use 
to which the paper is to be applied,—^as, for instance, to copying 
an (daborate piece of architecture, or foi- receiving the ])ortrait 
of an individual—will i-epay a little e.xtra attention, it is i-ecom- 
mended that the paper be tried by this test with pure water, 
and dried, before it is submitted to the siilting operation. It 
will be .sometimes found that tile j)a])er contains minute fibres of 
thread, arising from the mass of which it is formed not liaving 
been reduced to a perfect pulp. Such paper should be rejected, 
and so also should those kinds which are found to have many 
brown or black specks, as they mat.jrially inteifero with some 
of the processes. Many of the spots in paper are formed by 
particles of brass wire which have scpai-ated from the machinery 
employed in its manufacture, or they ma}’’ be fragments of buttons 
derived from the rags, and minutely divided in pulping. Some 
specimens of paper have an artificial substance given to them by 
sulphate ’of lime (plaster of Paris) ; but, as those arc generally 
the cheaper kinds of demy, they are to be avoided by purchasing 
the better sorts. The jdaster can be detected by fhsing a sheet 
of the paper and examining the quantity of ash. Pure jxaper 
leaves less than i per cent, of esh. Tfplaster i.? present the a.sh 
will be much more considerable ; the increase of weight is, how¬ 
ever, sometimes due to kaolin. No.really sensitive photographic 
paper can bo prepared when sulphate of lime is present; and it 
has the singular property of reversing the action of the Iodides 
on the darkened chloride of silver, producing a negative in tin' 
place of a positive photograph. It is the custom for paper-makers 
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til lix tliciv iKUiics null tlip date oil ouc lent'of’tlii' slicot of writiiu; 
jinju'T. It is wise to reject this leaf, or to select ]ia|ier which is 
not, so lunrked. ns in iiinny of the liliotoitrnphhi jiroeess<‘s which 
will he deserihi'd, these mnrivS an*brought out in most auuoving 
distiuetiiess. Froi^ the various kinds of size which the iiiaim- 
faeturers use iu their pipers, it wjjl be found that constantly 
varying etfeots will arise. A Y’el'-^i^^cd jinjicr is by no nii'ans 
objectionable j on the contrary, orgi nie combinations exalt the 
darkening jirojioiiy of the nitrate and chloride of silver. Ihil 
unless we are careful always to use the same variety of ](a]ie)- 
for the same puipose, we slifill be much jierplexed by the con¬ 
stantly varying results whu-h^we shall obtain. Ko doubt, with 
1 lie advancing importalice of the ait, the demand fir pajier for 
liliot,ogra]ihie Jiurpo.ses will increase ; manutiieturers will then 
liiid it worth the necessary care to, jirejiare pa]ier agreeably to 
tile directions of seieiititic men. Several of onr paper-makers 
are now paying much attention to the pre]iaration of jihoto- 
grajiliie paper, and are considerably improving it. I liaxe been 
most obligingly furuished by Mr. Sandf ird, of I’aternoster l!ow, 
with sp 'cimeus of a great variety of Foreign and English ]ia])ers, 
and from the care that gentleman is bestowing on this snbjeet. 
the most, iinjiortant advantages may be expected. All who desire 
to make any progress in jihotography must take the necessary 
preeai’tious, or be content to meet witli rejieated tiiilures. 

The jiiiotograjihie peculi.^riti'‘s of ]ia|ie.r mainly dejiend upon 
the sizes emjiloyed. The English jiajier manufacturers very 
commonly employ gelatine, and this in very different eonditions. 

I lie French, on the conti'ary, use starelT, and this, froni the strong 
ailinit}M‘xisting between search and iodine, ajipears to*be fme 
reason why the French pajx'r is superior for the ealotype iu .some 
ot it.s inodif cations. 

Resin soap is largely emjiloyed as a size. The soaji is ajijilied 
to the bibulous jiajier, and then deeomjiosed by an aciil watm-, 
leaving a fine film of resin sjiread ujion the surface, siiseejitible 
of the highest polish. 

The following tables will exhibit the results of an extensive 
series of e.xperiments, vrhioh were undertaken after the jiubliea- 
tion ot Sir ,T. Hersolud’s nymipir, On fhf (■hn.mi.ctd Arlion- of the 
Jun/n oj tJie f^olar Speci.'^'n^ in which he has given ii table of 
results, obtained with different prejianitions on various kinds of 
pajier ; but as he has not estalilished the inlluence of the jiajxir, 
exeejit in a few instances, indejiendent of the jireparation, it be¬ 
came desiiuble to do so ; and the result of sever.d years’ ex- 
IKirienee has jiroved the correctness of the conclusions then 
an-ived at. 
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In pursuing this inquiry, it was found that the same descrip¬ 
tion of paper, froia different manufectxurers, gave rise to widely 
different effects ; so that the most .carefully conducted experi¬ 
ments, several times repeated; have* only given approximations 
to the truth. The form of experiment was^to select a number 
of specimens of paper,—^prepare them with gi'eat care in precisely 
the same manner, and expose tljjCm to the same solar indluences. 
They were partly covered with a piece of colourless glass,—the 
object of this being to •determine whether under it the action 
was qtdeker or dower than when exposed uncovered. Sir John 
Herschel has shown that there arc ajme peculiar differences in 
this respect; and'this'method offered a very correct mode of 
determining the relative effects. ' 

I.— Papers prepared with Gldonde of Sodium wiipl Nitrcde of 
Silver. . 

Considerable exalting effect. 
Depressing influence. 

Slight exalting effect. 

Changes slowly. 

Slight exalting effect. 

Ditto. 

Very tardy. 

Considerable exalting effect. 

II. —Papers prepared with Cldoride of Barium arul Nitrate of 

' <■ Silver. 

a. Siiperfine satin post. Slight exalting influence. 

b. Thick wove post. Ditto, but stronger. 

c. Supei'line demy. Similar to «. 

d. Hath drawing card. Similar to a. 

e. Thick qiost. Considerable exalting influence. 

f. Common bank post. Similai’ to a. 

g. Thin post. Similar to e. 

h. Tissue pajjer. Hesults uncertain.. 

III. — Papers prepared with Muriate'of jilhmonia and Nitrate 

' of Silver^'"'' 

a. Superfine satin post. Strong exalting influence. 

h. Thick wove post. Results xmcertain—dependent on 

^ the size employed. 

e. Superfine demy. Slight exalting effect. 

d. Bath drawing card. Results uncertain. 


a. Superfine satin post 

b. Thick wove post. 

c. Superfine demy. 

d. Bath drawing card.. 

e. Thick post. 

f. Common bank post. 

y. Thinimst. 

h. Tissue paper. 
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e. Thick ix)st. Results imccrtaiu. 

Comnion bauk post. Very slow. 

(/. Thin post.J.. Ditto. 

/i. Tissue paper. Strong exalting iutluenee. 

IV .—Papers prepared uith Iodide or Bromide of Potassium and 
nitrate Sf silver. 

* * ' • . 

a. Superfine satin post. Darkens slowly. 

h. Thick wove jiost. Results uncertain. 

r. Supei-fiue Demy .Strong exalting influence. 

d. Bath Diwviug cai’(l..*..^*Veiy slowly changes, 

e. Thick po.st.*.Dei)res.sing influence. 

Common bank post. Slight e.valtiug eflect. 

g. Thin jio^;^,. Ditt«. 

h. Tissue pijier. Results uncertain. 

Uusized paper has be»‘n recommended by some, but in no in¬ 
stance have I found it to answer so well as paj)er which has been 
.sized. The principal thing to be attended toil) prejiariiig .sensi- 
ti\e sheets—according to my I'.xpin ieiiee, e.xtemleil over a pi'cioil 
of ten years, although it is ojipo.sed to the views of some young 
but able photogi-aphei's—is Jo prevent, as f ir as it is possible, the 
absorptii.u of the solutions iut > the body of the pajier—the 
niateiials .should be retained as much as jiossible upon the eery 
surface. Therefore the snjierticial roughness of unsized sheets, 
and the depth of the imbibitions, are'serious objectfous to their 
Use. It must not, howev^', tie forgotten, that these olljeetlons 
ajiply in theii' force only to the silver jireparatious; in some 
modifications of ttie j)roees.ses, with the bichromate of potash, 
the common bibulous pajier, used for filtering liijuids, has been 
found to answer remarkably well, on account of the ficility with 
which it absoi’b.s any size or varnish. 

. Great annoyance often arises from the rajiid discolouration of 
the more sensitiv'e kinds of jihotognqihic diuwing pipeV, inde- 
jieudent of the action Vif light, which appears to ari.se from the 
action of the nitrate.of silver,on the organic matters of the iwe. 
D^nsized paper is, less liub’edo this change. If we spread a pure 
chloride of silver over.the pa]jer, it may be kept for any length 
of time without any change of its whiteness taking place in the 
dark* Wash it over with a solution of nitrate of silver, and, 
particularly if the pajier is much sized, a \;ery i-a]iid change of 
colour will take place, howevei' carefully we may screen it from 
the light. Fi'om tliis it is evident that the organic matter of 
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the size is the prijicijial cause of the spontaneous ilai’kouiug of 
photograpliic papers jn-epared with tlie sidts of .silver. 

The most oui'ious part of the wli^le matter, is, that in many 
cases tills change is carried on'to such an extent that a revival 
of nietiiUie silver takes place, to all ap])carat»co.iu opposition to 
the force of affinity. This i« very dilHeult to deal with. I can 
only view it in this light—the nitiic acid liberates a quantity ol 
carhonaoeous matter from tlte paper, which, acting,hy a function 
jieculiarly its own, will at certain temperatures effect the revival 
of gold and silv^ei', as proved by Count liumford’s experiments. 

Having been informed that the pa‘{Ma'-makers are in the. h.abit 
of bleaching their papers with sulphur ami sulphites, T have sub¬ 
mitted a considoralile quantity of the In-owned jiapers to careful 
examinat ion. In all ea,ses where the paper, covered with chloridi^ 
of silver, has .suddenly I have deteeteiythe ju-eseiKs- 

of sulphur. Consequently, when the darkening goes on rapidly, 
and terminates in blaekness, we may, 1 think, corr(rt.ly attribute 
it to the formation of a sulphuret of silver. 

It is, howevei’, ceitiiin that the slow action of organic matti i 
is sufficient, under certain circumstances, to set up a chemicid 
change, which, once started, jnogresses slowly, but certainly, 
until the conqiound is i-educed to its most simple foi’in. 

China clay—»/rao^u;,—has of late yiairs been much used by the 
paper manufacturers, for the double ^lurjiose of giv'ing weight to 
the pa])er, and of enabling thi^ln td produce a smooth suifac' 
upon ail tlie liner vai-ietii^s of jiajicr ; such as the enamelled .satu 
post. This compound of alumina and silica would not, if the 
finest varieties of clay word enqdojfed, be likdy to do much inis- 
chiel'in'the papers used for photogyajihy; but the less jiurc. 
varieties of the Cornish clay are employed, and this coininoiily 
contains the oxides of iron and otliei- metals in a state of very 
line division j and these, whei'c they come to the surface, foria 
little centres of action, from which dark circles spi'i^ad in ra-thci* 
a curious manner. Thin papers have been tried, and many 
varieties would answer exceedingly well, but that nearly ah 
kinds are found penetratiid with small holes, which, though oi 
minute dimensions, suffer light to jiass frfeely, and consequently 
produce a spottiness on the resultii^ picture. Sir John Hei-schcl 
found that this evil could be remedied by fastening two pieces 
of such jjajjer together; but this method is troublesome and un¬ 
certain. 

Eeturning to the consideration of size in the paper, the above- 
named authority—^v«ho employed the lead salts in some of his 
photographic processes—has the following remarks ;— 

' The paper with a basis of lead turns yellow by keeping in 
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I lie (liii’k, ioid the tint goes on gnuluiilly dei'Jieiiitig to ii (hii k 
h7■o^\Il. But wlijit is Tciy |siiigular, this ehniige is not ec(nally 
rapiil u 2 >on all kinds of jiajx*'—a ditlerenee dejieiiding, no d(ml)t, 
on the size em|)loyi;d; whieh, it may ))e ohserved liei-e onee for 
all, is of tlie utmost influeneo in al! j)hotogriHihie jiroeesses. .1 n oik' 
soit of 2 ia]iei' (known hy the name of hlitc iroiy pafit) it is instan- 
taueons, taking jdace the momwit the nitrate (if ali\indaut) is 
a])])liod. Au/l yet I find this ])a]KT to resist diseolounitiou, hy 
keej)ing', liotter tlian any othei', wlieii the nioi’daiit lixse is sil\ er 
instead of lead. On the otier liand, a ])iij)er of tliat kind railed 
Kiiiiiolh dcnip, I'eudered sen^itiye hy a eonihination of k‘ad and 
.'ilver, was found to fie((i.'ux* hy long keejiing, a lead or. slate 
colour, whieh inereases to sueh a degr«i! as might he s\H)|iose<l to 
render it useless. Yet, in this stati’, when it. is imjnvssed with 
a jihotograj.hiT image, the ja ocess of ti.xing with hyposuljdiite of 
■soda destroys this e<do7ir eomjiletely, Icaa ingthe ground as white 
as when first ])repared. This fortunate restoration, however, 
do<« not take ](la<a,‘ when the jiajier has heen hroii'iivd as above 
deser’tied. Some of the muriatic sidts also are more ajit to 
induce this discolouiation than othei-s, es[«‘eially thos<7 with the 
ear-thy liases.”/ 

it .vill he evident from these remarks that it is of the utmost 
iinjiortanee t.o .sgeure a jiajitu- whieh shall he as ehemieally jmre 
as jiossihle. E.vjierieuce hafi jiioved that reeently-manufaetured 
jiajier does not answer eijually well Avith that which has heen 
made for a yciir or two. It has heen thoiight hy many that this 
was a,n unfounded statement, iuutitiisnot so; ami the causes 
operating to the iui[)rovera(“nt of jiapiT hy age are evident, ff'he 
organic matter of the sizt* is lialile to a S2iontaneous (iiange : 
this goes on for a cousiderahle time, hut at length the 2 >roees.s 
heeoin( s so e.xeeedingly sloAV that it may, for all 2'i~-it‘tieal 2'nr- 
poses, he said virtually to re.st. Il^ier changes its colour hy 
keeping from this cause, and I have f’ouuil that such as 1 have 
selected from the shop-worn stocks of stationers has heemgeneridly 
su 2 )orior to that which has been more i-ccently mauufacture<l.» 

^Select, therefore, paper of a uniform te.^ture, free from s 2 Kit.s, 
and of equal trans 2 )arency, choo.suug the oldest rather than thc^ 
new'est varieties.J * *, * 

IWherc the 2 Jrbcess is highly sensitive for which the j)a 2 )cr is 
desired, it is important to trisat it in the following manner ;— 
Haviyg a shallow dish sufficiently large to receive the sheets of 
fxqjer without in any way erunqiliug them, it is to be filled w'ith 
' cry clear filtered w-ater, to which a sulliciei*t <juantify of niti-ic 
acid lias been added to make it slightly som' to the taste. Taking 
a sheet of paper, it should be laid on a 2 ioreelain slab, and s 2 /t:’-ged 
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■witli clean water on both sides, after which it sliould be placed 
in the acidulated water, and allowed to remain in it for severai 
hours. Too many sheets should not be ])lacod in the vessel at 
the same time. After a time they .slioidd be removed in mass, 
placed on the .slab, and left for half an houninder gently flowing 
water,—this removes all the acid, and all those metiillie. and 
earthy matters v'hich it hsjs removed from the paper. After 
this it is to bo (hied, and.it is then'fit for photogrhphic u.se.-^ 
This chapter has been deemed unnecessarily long; but, upoii 
renewing many of the experiments,,! have laicome so convinced 
of its importance in all jiarticulars, that I could not induce my¬ 
self to cmtail it. All who aim !it excellence in photography 
should rejwat the experiments and closely obseivc the results. 



CHAPTER II. 


U.N THE APPABATUS KECESSAjfy FOR THE FIRST PRACTICE OF PHO- 
TOORAPIIY OK PAPER. 

The most simple mejliod'of Hbtaiuing sim-pietiiit's, i.s that of 
jilacing the object to be copied on a .sheet of prepired pajier, 
jire.ssing it close by a piece of glass, and exj)osing the anniige- 
ment to suDjfhine; all the parts «x))osed darken, while thos<“ 
e.ivered are protected from change, the resulting pictuiv being 
V'hitf, upon a dark gromul. 

It should be here stated, once for all, that sneli ])icticres, how¬ 
soever obtained, are called myative pliofograjdiS; and tho.se 
which have their lights and .shadows coirect as in nature—dark 
u])on a light ground, are pusitive })hotograp/is. 

The accompanying woodcut. Fig. 36, re))re8ents a negative 
copy of a currant leaf, and Fig. 37, the positive cojry obtained 
from it. f 



3 «. it- 


If a copy is made by means of the camera, of any illuminated 
object, the picture being produced by the darkening of a wliite 
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or yellow paper, ii will be evident that the highest lights will be 
represeuted as dark portions, and the slnwlows as lights. Thus 
we obtain a neifalivc riii.a;/e. Tl«' feliiahi figure in the adjoining 
woodcut, Fig. 38, is co|)ied from a, calotype rn'<jaiive portniit ; and 
this negative being used by sujierposition oil. anothei' prepared 
jiieco of jiaper, produces a/.idif/irVe in which the lights fuid shades 
are natunxl, as in the secontj figtire, Fig. 30. 



Let lis commence bj' suppo.sing the experimentalist to be suji- 
plied with jiaper prepared by some one' acquainted with the 
manipulation, and that he is now to ebserve for the first time 
the effeots protluced. ' > 

For the jiroductiou of jihotoginphie drawings, it is ueces.sarv 
to be provided with a eopying frame aiul glass, the most eouve- 
nient size for which, is something larger than a single le/if ol 
tpiarto post writing paper. The glass must be of such a thiek- 
u(“ss as to resist some considerable jiressure, and it should be 
selected as colourless as possible, great care being taken to avoid 
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-ui-li uliivsfs as have a tint of yoUow or red, these eoloiu’S pre- 
% eiitiii'; the permeation of a large proportion of the most etfi- 
cii iit ravs. Figiuvs 40 and 4U re))i;^esent sueli a frame in its most 
-iiii])le form : the first showing it in front, as it is employed in 
taking a eopy of lea ves, and the other the hack, with its piece 
Ilf stont tinned iron, or hoard, which prttsses on a enshion, secur¬ 
ing the close contact of the jiaphr with (oery jtart of the oh- 
ji'ct to he eojicd, and its hixss har,' w;hich, when ])res.sed into 
aiigtdar a])ert.nres in th<! sides of the fmnie, gives the retpiirod 
liiv^nre to the ]ia])er. To impy leaves we prot^eed thus :— 




to. 11. • 

Having placed the frame fiice downwards, carefully lay out on 
ilie gla.ss. the ohject to he Aipied, on whicli place the photo- 
gra)iliie paper veiy smoothly.* 

I’lien eo\ er this with the cushion, 
v. liieh may he either of flamjel 
'•r velvet, fix the met.al hack, 
and adjust it hy the har, iSitil 
1 ‘MTV jiart of the ohject and 
Jiaper are in the elose.st contiu-t. 
l or all orilinary uses, this fr.nne 
iisweis exceedingly well; hut a 
nioro convenient jiressure frame 
1' constructed in the manner 
I' presented hy Fig. 42. This 
eoiitaius two hars, one of them • 

inovahle, and hoth ofHhenr may he fixed in any reipiired [losi- 
tion hy hinding s&rews. 

In arranging hotanicAl specimens, the uixler surfa<‘e of the 
h aves shouiil he next the glass, their ujiper and smooth suifiKa' 
in eonfact with the pajier. Although very heautiful copies may 
he taken of dried sjieeimens, they hear no eon»])arison with those 
hdiu fresh-gathere<l leaves or I'ccently collected jilants, of which, 
with the most delicate gradations of .shades, the veins of the 
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leaves, and the down clothing the steins, are exhibited with in¬ 
comparable fidelity. In the event of the plant having any thick 
roots or buds, it will be best t,o divide them with a shai’p knife, 
for the purpose of equalizing the thickness in all parts, and in¬ 
suring close contact. , 

Engravings arc to ))e pldced with their faces to the prepared 
side of the photographic^ pajier, laid very smoothly on the 
glass, and then with the cushion and back pleased into tlie 
closest contact possible; the least difference in the contact, by 
jiermitting dispersion, occasions a jloudiness and want of sharj i- 
ne.ss in the photograph. 

Of course a copy of anything' ta^en. by means of the rai s 
which have passed through it, must present all the defects as 
well as all the beauties of the article, whatever it may be. 
Thus, in copying a print, iffe have, besides the Jiiles of the en¬ 
graving, all the imixirfections of the paper: This renders it 
neces.sary that those engravings should be selected which are 
on tolerably perfect paper. If the preservation of the engravin'r 
is not a matter of much moment, by washing it over the back 
with a varnish of Canada balsam and spirits of turpentine, it is 
rendered highly transparent, and the resulting impression is 
much improved. Care must, however, be taken to use the var¬ 
nish very thin, that it may not impart any yellow tinge to the 
paper. An exposure of a few minutes, only is sufficient to 
produce strong and faithful cofiies during sunshine ; but in dif¬ 
fused daylight a longer period is necessary. 

Some kind of copying frame is an indispensable requisite to 
,tl\^; pl^otograplier: it is used for coj)yiug all objects by traiis- 
lui.ssion, and for multiplying the <A-igiual pictures obtained by 
means of the cameiu obscura from nature ; it is, indeed, the 
printing-pi-ess of the artist. Some prefer two plates of stout 
plate-glass pressed very closely together with clamps and screws: 
but, as the intention is to bring the object to be copied and tin 
sensitive paper into the closest possible contact, numerous me- 
chanipal contrivances will sugge,st themselves for this purpose t" 
the ingenious. 

A great munber of experiments should be made with tin 
copying frame before there is an 3 ^ attenqrt at using the camera 
obscura. ‘ 

The Camera Obscura, or Dark Chamber, was the invention ol 
Baptista Porta, of Padua. Its principle will be be.st under¬ 
stood by the very simple experiment of darkening a i-dom by 
closing the windftw-shutters and admitting a pencil of light 
through •a small hole in them. If a piece of paper is held at a 
little, distance from this hole, the figui-es of external objects will 
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lio si*eu delineated upon it; and, by piiitinga small lens over the 
hole, they are rcndci-ed mucY more evident, from the condcusa- 
ticii of the rays by the sjdierical glass. 

If, instead of a darkened room, we substitute a darkened box 
(Fig. 43), the same effect will be seen. Suppose, in the first 
],lac(;, the box to be without the lens, the ray.s would jiass from 
till' exteraal arrow in nearly right lines through the o]>eubi". 
7 ' fi acted only in passing the'solid edges of the hole, and form 
:iti image on the back of the dark box. The lens refracts the 
still more, and a smalli*!', but a more perfectly defineil pic- 
t ii-e. is the result. . , 



As in the phenomena of vision, so in the camera obscura, the 
image is produced by tbe radiatio^ns proceeding from the external 
object; and as these nuliations progi-essfrom various j)arts, more 
f'l- less illuminated, so are the high lights, the middle tints and 
shadows, most beautifully pre.served (in the lentieuJar image. 
Tbt! colours, also, being in the first instance the effect of sovio 
phy.'iical modific-ation of the* prim.'iry cjiu.se, are rojiejitod under 
the same influence; ami the definition, the colour, and soft gm- 
datioii of light and sliadow, are so jjeifect, that few more beauti- 
lul o])tical effeetscan be exhibited tlnui thosemf thecanieniobscuni. 

Now a.s every ray of light producing the coloured image is 
e.eeompauied by the chemicjil principle aclhii»ia, and jus this is 
I'egidated in action by the luminous intensity of the ray.s, the 
most luminous {'i/ellow) producing the lesist chemical effeet, while 
'hi-- inei-ejuses with the diminishing ilhuninalin<j \v)'W(iv of the 
eolouT-ed rays of the "rittlialing source, we have the impression 
often opjiosed, in its relations of light and shade, to the colours 
of the object we would’cojiy. 15y referring to the frontisjjiece 
to tlie^jn'esent volume, tbe effects produced by copying a c<doured 
image will be .seen. 'The yellows, reds, and those colours usually 
regarded a-s lights, are copied as shadows : hehce the importance 
of artcntioii to the colours of the (h'es.s, when a jirirtrait is to he 
taken by any photographic jirocess. 
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In the ordina'ty catneras used by .artists for sketching, a mir¬ 
ror is introduced, ■which throws thf; image oji a scmitra,nsjiaiciit 
table. • 


Fig. 44 is a section of one form of.sucli an instrument:’ a n 
reprc.scui.s the Ixw, in one end of which is h.ved the len.s h. 
'J’he lenticular iin.agc falls on^the muror r, jilaced at such an 
angle tluit it is reflected lai the jflate of ground-ghiss d. r. i:. 
a scrci-n to prevent the overpowering influence of daylighl, 
which would render the ])ictnre almost invisible. This foi-m .it 
the apjMUutus, though very intcresUbig as a ])hilosoj)hica1 toy, iiml 

extl'emi'ly useful to 
the artist, is by no 
means fitted for jiho- 
tographic pui’jioses. 
The ‘i-iidiations from 
exteiaial ol )j t;cts su il'ei 
considiauble diminu¬ 
tion ofehemical j)o\M-i 
in penetrating tin- 
lens, and the refle<-- 
tion from the minor 
so far j-educes its in¬ 



tensity, thiit its action on jihotogniphic agents is slow. To obviate 
the objection of the I'cllected ijuiige, it is oidy necessary to place 
the photographic paper in the place of the mirror-, but not in an 
angular position. 

A great v.ariety of there insti'uments have been introduced to 
tlf.: noitice of students of the art., many of them so unnecessarily 
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exjieusivc that they are beyond the I'cach of tlu; humble amateur. 
It is conceivwl that a few examples of mechanical contrivances 
by which the instrument is rendered portable, and in .all res]iect' 
convenient will not be out of jdace. Fig. 45 rejn-esents one box 
slidhig within the*'other for the purpose of adju.sting tlie focus, 
the lens being fitted into a hmss tube, which screws into the 
front, of the Citmera. Tlte woodcut (Fig. 4C) is but one box. 
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tile lolis being fitted into oTie binss tube filiding in nnotber, like 
;i ti-leseojie tube, tbe movable part being adjusted bv a sere^v 
and rack. The luontb of the t)d)e is eontracfisl, 
liv tvhieb any adventitious radiatictns are oli- 
^tnlct('d, and a brass sliade is adjuste«l toelose 
the o|(ening if retjuired ; the ptijter is ])lae<-d 
in a ease fitted with a glass front, tvs in Fig. 47, 
ami ;i shutter, ^>y wdiitth it is^protianed from 
the light until the moment it is retjui’i'ed to 

i. lirov. the image ujxm it. 

In the first edition of this wnirk, a form of 
eainera was deseribtul, whieh.jiossesses the Jid- 
\ iiit.iges of extreme. cheiijiniV'S, iintl of being in 
most respects com'enient. It is. tberefore, liere 
deo-rilied in tln^ btnguage I em]iloyed in 1811:— ■<i- 

A pbologra]ihic lens should possi-ss. iieeording to Sir dolin 
ll"|oeliei. “ f/tr thrDC qiKihih'K oj'n. flui jirhl. n xhn rj) Joriis at ijroiit 
!i.i-lIiiiilldiiK of thf roI/. <1 I/ll n jiorfrii nr/iI'oii/iit.icili/.” 'I’liere 

■ an be no donbt but these (|Uiilifieations tire very essentiid.— 
tile two first jiiirtieuliirly tire indispensidtle, tmd there is but one 
"lijeeiioii to tint Littstr. We can only produee jterfeet, aehromti- 
’ieiiy by ;i e.ombiiiiition of glasses, iiiid experiments prove that 
f;. iuereasing the thittkne.ss of the objeet-gliiss.'tind the number 
o| retleeting and I’ofraeting .surfiiees. we interrupt :i itonsideinble 
portion of .letinism, and conseipieiKtIy weaken the ttefion on the 
pliotogrtijihio niiiterial, whatevt'r it may be; Imt our opticians 
hive succeeded to a gretit extent in oxeixtoining this diHieulty. 

e may, to a eonsiiler.dde <legree, get rM of the defects ai’ising 
troiii chromatic dispm-sion, without having roeonrsi' to a rtmdd 

ii. ilion of glasses of difittrent ri'fim-ting j>owers. 1 long used mv- 



s' ll. ami c(instructed for others, a cameni obse.uni which answereil 
"ell, with a noii-aclu-omatie lens. Fig. 48 o refirescaits the ajier- 

riw recent e.xjierimeuts of the Kev. Mr. Stokes most fully confirm this view. 
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ture of the lens^ i i', a box shdiiig into an outer ctise, h h '; k k, 
a third division, containing a gi-ovuid glass at the back, and a 
door which can be raised or lowerfed by the screw (/, the whole 
fitting into the frame h h'. ' 

Figure 49 is a section of the camei'a. a is a lens of aperisco- 
pic form, whose radii of curvature arc in the proportion of 2 to 1. 



19. 


This meniscus is jilaeod with it.s convex surface towaids tin- 
liliinc of rejuvseutatiou, luul with its concavity towards tlic 
object. 

The aperture of the lens itself' is made large, but the jieneil 
of Kiys admitted is limittal by»a diaphragm, or stoji, constructed 
.as in the figure at 6, betwi'on it and the jJane of representation, 
at about one-tenth of the focal length ti’om tJie lens. 1!}' thi.s 
an~angemeiit objects are'represented with considerable distinct¬ 
ness over ev'vy part of the field, lait little 
diflercuce being observable between the 
edges and the centre, c is the jdatc of 
ground glaas at the back, which serves to 
adjust the focus by, and also to lay the 
jihotographic j'aper on, when we desire to 
copj' any object; d, a door to shut off the 
light from the jiajau' or jdate until the 
moment we desire' to expose it to luminous 
agency. rig..f)0 represents this screen or 
door more jvrfectly, in,the act of falling; 
e is a door at thodjack, tlirough which the 
))ictm’e formed on the 02 )a(|ue ghiss is examineda i)iu,keej)ing 
the dooi', d, in its place. 

The following ^gures (Figs. 51, o2, 53) represent a more per¬ 
fect arrangement. Its conveniences are those of folding, and 
thus jiaeking into a very small comjuiss, for the convenience of 
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travellers. It is, however, ouly adapted for viejvs, and uot for 
jiortniits. ^ 

With tlie camera obscura properly arrauged, and the copying 
frame, the photogra 2 )hic student coniines his attention to 
the j)roce.s.ses on j-taper 
has nearly all he re- 
(juircs. For the con¬ 
venience of ad^isting 
the instrument to ditt 
fcieut heights, and to 
dillel’eiit angles of elc- 
viitioii, trij)od stands 
are eoiivenieut, but 
uot altogether iiuhs- 
[leiisablo. They arc 
made in several ways; 



ilu’ two figures, ol and 5-5, representing those which iipjK’ar 
lie.st atlajited to the use of the traveller. The arrang<-nient ol' 
eoun)ouud legs shown in Fig. .51 insures greater .steadijiess than 
the t)ther; but the range of movement in Fig. .5.5 gives it sonii' 
advantitges. 

Beyond tliese things, a few dishes, such as are rejaeselited in 
Fig. 56, A a; and a frame li, upon which a ]ihotogi-a]ih can be 
jilaced for the pur]) 0 se t)f being washed, are the only things 
retpiircd for the jaactice of photography, except those piet:es of 
apjjaratus which, l;elonging to s}iecial j)roci‘s.ses, will be found 
described in the chapters devoted to them. The object has been 
in this chajjter to enumerate those ouly which are ueeesxiry for 
an amateur to make his rudimentaiy exjieriment.s. 

My o})ject in describing this camera is to i;uable the young 
photograj)her to jmrsue his earher studies, withiait having to in- 
em- the cost of a i>erteet lens. An inferii'i', and couseipiently 
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low-priced .aclirpniaiic lens, should ever he avoided, tlie results 
with such heiiig far less ])eifcct thiju those ohtaiued hy means of 
a good ))eri.sco]tic lens. 





CHAPTBE TII. 


ON THE MODES OF MANIPULATION ADOPTED IN THE PBEPAKATION 
OF SENSITIVE PAPEKS. 


The only apparatus nKpiirinl liy tlio j)liot(>''iujiliic artist for tli<! 
jiroyianitiou of his ]ia])ors, arc—soiiu! vciy soft sjxuigc hruslics 
and ]arc(^ ciinii;! hair pencils (no iiihtal should he cinj)]oycd ill 
mounting the hrushes, as it dee<iiji[ioses (In- silver Sidts), a viile 
shallow vessel eayiahle of receiving the sheet whheut folds, a 
few- smooth jilaned hoards, suflieieiitly large to streleh the payier 
upon, and a ]>oreelain or glass slah. lie must sujijily himself 
with a ipiantity of good v:like hlotting-jiajuT, and si.weral jiieecs 
of soli linen or (sittou cloth ; a hox of |)ins; a glass rod or two ; 
some jioreelaiii eajisules; ami some heaker glasses, graduated 
measiu'es, seales, and weights. 


Section 1.—Nitrate of Silver. 

• 

The most simjtle kind o? yihotograjdiie jiajier which is jire- 
jiared with the silver sidts is that washed w'ith thi; nitmte of 
sihi-r ouly; and for many jmrposes it answeis wall, jiartieularly 
for copying lace or fcathiTS; and it has this advantage omt 
every other kind, that it is ]K-rfectly fixed hy well soaking in 
warm avatcr, free from chloride of sodium. 

The best proportions in which this salt can housed are (10 grs. 
of it dissolved in a fluid ounce of distilled waiter. Care must be 
taken to ajijily it equally, with a (juiek hut steady motion over 
ever}’ jiart of the paper. It w.'ll be found the best jiractice to Jiiii 
the .sheet hy its f»ur comers to one of the flat hoards above-men¬ 
tioned, and then, holdinjV it with the left hand a litth? inclined, to 
sweep the hjaish, from the ujqier outside corner, over the w hole of 
the sheet, removing it as sehlom as jiossihle. The lines in fig. !>7 
will rejiresent the manner in whicli the bnifi should be moved 
oviT the jiajier, commencing at a and ending at h. ()n no ac¬ 
count must the lines be brushed across, nor must we atteipj>t^to 
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cover a spot whjch has not heen wetted, by the application of 
fresh solution to the jilaco, as it irill, in darkcuiug, hocomc a 
w(dl defined space <if a diffei'ont shade fi’o’.n 
the rest of the sheet. T)i(^ only jdan is, 
when .a sjwcc has e.scajx'd oiir attention in 
thf! fle.st washing, to go ovei- the mIioIo 
sheet jwit'ii a more dilute solution. It is, 
in(\ee(l, alwavs the s.afe.st coicr.se to give the 
sheet two washings. 

The nitrated pajier not being very sen¬ 
sitive to Inniinons ngiuiey, it is desirable io 
increase its'powei’. , This niay bo doiK; to 
some extent by simple methods. 

]!y soaking the ])a))er iii a sobititm of 
isinglass or parehinent size., Vu- by rubbing it over with the while 
of egg, and dryitig it ja ior to the a])})]i(%ition of the sensitive 
wash, it will Ix^ found to b!a<-keu nnieh moi't! rejidily, and assume 
dilliu'ent tones of eohaii', which may be varied at the taste of the 
operator'. 

lly di.ssolving the niti'ate of silver in rectified .spirits of wine, 
instead of water, we produce a tolerably sensitive niti'ated pa]ier, 
which darkens to a via'v beautiful chocolate bi'own; but this 
WJi.sh must not lx? us(xl oir any' .sheets ja-ejrai'cd with isinglas.s, 
jrarchment, or albumen, as these substances arc coagidated by 
alcohol, and wash up forming sVn!aks. 

The nitrate of silver is not .sulliciently siaisitivo to change 
readily in <lifrused light ;^consecpiently it is unfit for use in the 
emnera obscui'a, and it is oidy in strong sunshim^that a copy of 
an (aigra-r ing can be taken in any nVxlei';ite time.'' 

Ammonio-Nitrate of Silver.— This is an exceedingly nsefid 
prejiaration for many jxirjioses. It is jaejiared by adding 
ammonia to a solution of nitrate of silver': a deep olive preei- 
jritate of o.\ide of silver takes ]ilace; more ammonia should then 
be athh'd, drop by dr'oj), rrutd this jireeijiitatc is rcdissolved, 
great Ciire being taken that no moi'c ammonia i.s added than 
is neeess:iry to effect a peifcct solution of the oxide of .silver. 
This solution is more sensitive than thenitr'atc, and Inay be used 
with .'idvantage for cojrying by superjtositioii; but it is not fitted 
for the camera obscui'a. . 


a 



Section II. —CiiLORinE of Silver. 

Tiiis is one of the nro.st riirportant s;dts employed in jihoto- 
gr'ajdiy ; it ther-efore, demands especial attention. 

Moriated Papers, as they are termed, are formed by producing 
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ii (slilol'idc of silver on their snrfece, hy washing the prijv'r with 
the S' ilution of chloride of .sqdium {mnriofe of sodn'), or uuy other 
ehloride, iiiid when the pa])er is dry, Avith a solution of nitrate, 
of silver. 

It is a veiy instructive jiractieo to ]ii'ej>arc small (piantities of 
solutions of eomnioii salt andnitratef/l'silverof diilei-ent .strengths, 
to cover slips of ]>a))er with tln'fn ii'. various way.s, and then t') 
expose them aUnoidher tot he*ainie radi^itions. A curious variety 
in the decrees of sensibility, and in the intensity of colour, will 
be detected, showing the iin])ortanee of ji very close attention to 
jiro]>ortions, ami also to the Inode of manijndatin^. 

A knowledge of the^),e jiiadii'jhiary but important jioints having 
been obtained, the jirejiaraiion of the ])a])ei- shoidd be proc('edcd 
rtith ; and the following imdliod is l■l•colnlnendell:— 

Takiuo some. Hat deal boards, jM'^feetly clean, jiin U|ion them, 
bv their fau- eoiaier.s, the J)a))ri’ to be ]iiep;ired ; ob,serving the 
two sides of the pa[ier, ami .selecting that si(h' to reeei\e the pre- 
])aration whh-h jin^sents the hardi’sl and ime.t uniform surface, 
d’hen. dijijiim; one of the .sjiono'e brushes into (he solution of 
cldori(h‘ of sodium, a sutlieient i|Uantily is t.ikeii up by it t,o 
inoi. ieii the surfaci' of the ]iaper without any hal'd I'ubbino; 
and this is to be applied w ith oj-eat regularity. The papers beino 
“sidi.ed.” are allowed to dry. ^riad nundier of the.-e may be 
pi'ejiared at a time, and kejit in a portiblio for use. To remlei' 
these .sensitive, the jiajiei's beino’jiinm'il on the boards, or eare- 
fullv laid upon folds of white blottine ]ia|i<'r, are to bc^ washed 
owr with the nitinte of silvei', applied by means of a caimd hair 
(leneil, ob.si'ia'ino the in.struetions jireviously oiveii as to the 
method of movin'; the brii^i U[ion tin- jiajiei'. After Hie lost 
wash is a])])lied, the jiaper is to be dried, and then subjected 
to a si'ei'iid appilieation of the silver solution, 'riiiis pi'epared. 
it will be sullieiently sensitive for all jnirposes of eopyim; by 
a]i]ilieation. The second wash is apjilii'd for the purpo.se ol 
iusurino an excc.ss of the nitrate of silver in combination, or, 
more jirojKsrly speaking, 
inlr.cd -with the chlol'ide. 

Mr. (Joopcr, with a view 
to till' production ofa»uid- • 
form jiajier, reciiminends 
that it. be soulrcl for a con¬ 
siderable length of time in 
the saline wash, and, after 
it is drieil, that the sheet 
should be tlijipcd into the .silver solution ; while the operator 
moves over its surface a glass rod held in two bout pieee.s oi glass. 
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as in fig. 58 ; thQ object of wbich is to remove tbe small aii’- 
bubbles forming on tbe surface of fthe paper, which protect it 
from the action of the fluid. This process, however well it may 
answer in preparing j)aper for copying engravings, will not yield 
paper suflBciently sensitive for camera piirposes; and it is objec¬ 
tionable on the score of economy, as a larger quantity of the silver 
solution is required to deco^po.ie the common salt than in the 
process previously descrilfed. .. „ 

The young photograjdier would find it interesting to study the 
more striking peculiarities of a few of the preliminary washes, 
such, indeed, as those noticed in thd scientific division. It will 
be found that neaiiy every variety of paper exposed to the full 
actirm of the .solai’ beams will pass/through various .shades of 
brown, and become at last of a deep olive colour: it must there- 
foie be uudei-stood that tho process of dai-koning is in all eases 
stopjicd short of this point, llememboring this, it will be found 
that very peculiar and often beautiful tints are produced by the 
chloride of baiium, the hydro-chloride of ammonia, and some 
of tho organic acids. 

Papers prc'paied with the chloride of sodium have, liowevcr, 
been more extensively used than any othere for ])ositive pic¬ 
tures, owing to the eas(! with which this material is always to be 
procured ; and for most 2 )urposes it answers as well as .any other, 
but it docs not j)roducc the most sensitive jjhotograjdiic suiface. 

The ])roj)ortions in which tlfls salt has been used are exceed¬ 
ingly various; in general, the solutions have been made too strong; 
but several chondsts have recommended washes that are as much 
too weak. For diliiu'cnt uses, solutions of v.-irious (pialitics should 
be cmj’doytsl. It will be found weV in jaactice to keej) papcTS 
of three orders of sensitivem'ss ja-ejiared ; the jirojiortions of salt 
and silver for each being as follows.— 

A i).ajx!r may be ])rei)ared with the chloride as follows:— 

Chloride of sodium, thirty grains to an ounce of water. 

Nitrate of silver, one hundred and twenty gr.dns to an ounce 
of distilled water. 

The piper is first soakcsl in the sjdine solution, and after being 
carefully pressed between folds of blotting paper and dried, it is 
to be washed twice with the solution of .silver, drying it by a 
warm fire between each washing.'^ This papqr is very liable to 
become brown in the diu'k. Although im.agcs may be obtained 
in the camera on this pajier by about half an hour’s exjiosure, 
they iwc never very distinct., and may be regained as rather 
curious than usefiil. 

A less sensitive p.aj)er for copies of engravings—^botanic.al or 
entomological sj/ecimens, should have the following proportion:— 
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Chloride of sodium, twenty-five gniins to an'ounee of water. 
Nitrate of silver, niuty-niuo grains to an ounce of distilled 
water. • 

And a yet more coininou .sensitive jiajxT, for eo]))’ing laeo- 
work, featlicrs, patterns of watcli-^york, ite., may he thus pre- 
jiiired at less expense :— ^ 

Chloride of sodium, twenty grains to an ounot* of watm-. 
Nitriite of silvei’, sixty gniins to an fnmce of distilled water. 

Applied as ahov(' dii-eoted. 

This ])apcr keeps toleraWy well, and, if carefully prepared, 
may always he depended upon,for darkening <‘(pi!illy. , 


Section III.— Iodide of Silveu. 

This sidt was cmiiloyed very early hy Talhol, Tler.seln'l, and 
otheis, and it enters as the jirineiji.d ageiit into Mr. Talhot's 
(•.•ilotv])e ja'oeess. J’ajier is washed with a solution of the 
iodide of potassium, and then with nitrate of silver. Jtj' this 
means pajiem may he prepared whieli are very sensitive to 
luminous infltienee, provided the light proportions are hit ; 
but. at the same time, nothing can he nioiv inseiisihh^ to the 
same agency than the pure, iodide of silver. A singular dif¬ 
ference in precipitati^s to all appiairance the same, led to the 
helief that more than one definite coniponnil of iodine and silver 
existed ; hut it is now ja-oved that pure iodide of silver will not 
change colour in the sunshine, and tlifit the (piantity of nitnite 
of silver in excess regidate^ the degree of .simsihility. •E.\p»ai- 
nient has shown that the hlaekmiing of one, variety of iodidated 
paper, and the preservation of another, de])ends on the .simple 
admixture of a very minute-exce.ss of the nitrate of silver. The 
))api‘rs pre])ar<‘d with the ioilide of silver haw all the jiecnliari- 
ties of those prepared with the chloride, and although, in some 
instances, they seem to exhihit a much higher order- of .sensi¬ 
tiveness, they cannot he recommended for giurend jrtirposes 
with that confidence which experience has given to the chloride. 
It may, however, be ja-ojHa- to state the b(,-st )iroportions in 
which the iodidated paper., can be jaejKireil, and the most 
ap])roved metho3 of applying the solutions. 

The finest kind of paper being chosen, it should be pinned by 
its four corners to a board, and cai-(;fully wa.->h(sl over with a 
solution of six grains of the nitrate of silver ti.> half an ounce of 
water: when this is dry, it is to be washed with a solution of 
iodide of }X)tas.sium, five grains in thi^ same (piantity of water, 
and dried by, but at some little distance from, the fire* tlveii, 
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some short period before the pa])C‘r is required for use, it must 
be again wasbod ■with the silver solution, and quickly diied, with 
the same ])recautiou us before. If this paper is warmed too 
much in drying, it chiinges from its delicate piiinrose colour to 
a bright pink or a rosy bro^i, which, although still sensitive to 
solar influences, is not ,so rciulily changcal as when in an unaltered 
state. Tile ]>eculiar pro 2 >er#y of this salt to change thus niadily 
by calorific influence, aifll .some other vojy remark.able eiiects 
j)rf)duced on already darkened paj»;r when washed witli a 
salt of iodine, and expos(^d to artifievil heat, or the jmre calorific 
lays of the spectrum, appears to proinise a jjrocess of diawing of 
a new and peculiar character. 

The few simjile directions here ^Iven will be sufficient to 
guide the young ex])erim(!ntalLst in his earliest essays ; and it 
is ])ai’tieulaj-ly recomnusnded that the first t^xperilnents should 
bo confined to the salts named in this chapter. The minute 
details required for the more highly sensitive processes arc 
described in immediate connection with the process to which 
they refer. 

1 would advise the amatem- to start iqwn his studies with 
hut three solutions—1st, Chloride of .soflium; ffd. Nitrate of 
silver ; 3d, Hyposulj)hit(! ‘of soda. With the first he cai-efully 
washes several sheets of good letter jwqier on one side only, and 
dries; with the second he, by another washing of the jiaj)er, 
forihs the re(|uired chloride of silvei’* on which he may obhiin 
jiietures by .simple exqxisurc in tbe copying fnurie; with the 
third lie gives iiermauency to the jnctiu'es which he jiroduces. 
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FIXING THK PHOTOtiil'AFlltC PICTl IiF.'!. 

The power of dostroyiuif tlic siisrcptiliility of a pliotognijihir 
jioeiit to tlu^ fiii’tlu'i' action of liolit, tin' ])ictiirc. is (m>iii- 

plctcil by its iiifluouec, is absi.riitcly nccc.ssiiry for llic pci'fcctioii 
oi'tile art. Various jplaiisJia\i' Ix cn sucocsted foi'aci'oiii]ilisliiiio 
tliis, wliicli liave lici'ii attended witli vciy ditfcrcid insidts ; few, if 
any, of the materials used ]iidduein,o*t lie re([ulred elleet,and, at (lie 
sanio time, leavinii; tlie jiietiire iiniin[iaired. Tlie liyjio.snljiliite 
of .soda is decidedly superior to every oilier tixini; material; luit 
it will be iutei-e.st.iiio to iianie a few otlier ]irej)arations, wliieh 
may be used witli adMiutaoe in some instaiiees. 

Tlie pictures formed on papers jirepared with (lie nitrale. of 
sdver only, may be rendered jieiinaiieiit by wasbino them in 
very ]iare water. Tlie water must lie quite free from any 
eliloride.s, as these salts convert the nitrate of silver into a 
eliloride, and attack the jiieture with eonsiderable energy, and 
soon destroy it, by converting i*lie dailcened .siher itself slowly 
into a chloride. Ilei-sehel remarks—“ It the jiaper be jirejiared 
with the simple nitrate, the water nnist be distilled, since the 
smallest quantity of any muriatic sidt present attacks the jiietiire 
impressed on such pajier ^vith singular energy, and “sjieedily 
oliliterates it, unless very dark. A solution eontainino only a 
thou.sandth pai-t of its weight of common .salt sufliees to etl'eet 
this in a few minutes in .a picture of eonsiderable stiength.” 

The groat point to be. aimed at in fixing any of the sun- 
I'ictures is the removal of all that jioition of tlu' preparation, 
whatever it may bo, which has not undergone change, withofit 
disturbing those pirts which have been altered in the slightest 
degi'oo by the chemical ludiations. When a jiieliire has been 
obtained upon paper ]ire])ttT'l‘d with the nitinte of silver, or the 
ammoiiio-nitnitu of silver, the best mode of pi-oeeeding is to 
wash it fii^st with wai*m rain water, and then with a diluted 
solution of ammonia : if the ammonia is too sti ong it dis.solves 
the oxide of silver, which in these jimcesses is foi-med in the 
fainter parts of the jiicture, and thus oliliti'iates the moi-e 
delicate portion.s.; 

I’hotogi-aphs on the muriated pajiez-s are not, however, .so 
easily fixed. AVell soaking these in water dissohes out 1;he 
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excess of nitrate, of silver, and thus the sensibility is somewhat 
diminished; indeed, they may be ionsidered as half fixed, and 
may in this state be kept,for any convenient opportunity of 
completing the operation. 

(Chloride of sodium (common salt) was recommended by Mi-. 
Talbot as a fixing material,‘but it seldom is perfectly successful ; 
as a cheaj) and easy methodAit liiay be occasionally adopted, when 
the picture to be prcsor%ed is not of any jiarticulitr consequence. 
N It may appear strange to many that the same material which 
is iLScd to give seusitivenoas to the piper should be applied to 
destroy it. This is easily explained : In the first instance, it 
assists in the formation of the chloride of uilver ; in the other, it 
dissolves out a large portion of that salt from the piper, the 
cliloride of silver being soluble in a strong solution of chloride 
of sodium. The picture being first washed in water, is to bo 
jilaced in the brine, and allowed to remain in it for some little 
time ; then, being taken out, is to bo well washed in water, and 
slowly dried. After fixing by this process, the white j)arts of 
the photograph arc often changed to a pale blue—a tint which 
is not, in some cases, at all unpleasant^ ■ 

I have in my po.sscssiou some ])ictures which have boon pi-e- 
pared more than eight years, which were then fixed witli a 
strong solution of salt, and .subsequently washed with warm 
water. They have become slightly blue in the white ])ortions, 
but otherwise they are very pcr\uaiient ; and they liave lo.st but 
little of their origiiuil character. 

The chloride of silver being soluble in a solution of ammonia, 
it has been i-ecomniended for fixing photographs. The ammonia, 
ho\J’evef, attacks the oxidi!, which'forms the darkonc<l ])arts 
in some pi-epai-ation.s, so i-apidly that there is gi-cat risk of its 
destroying tho picture, oi-, at least, of impaii-ing it considerably. 
The only photographs on which I have used ammonia with com¬ 
plete success are those ja-epared with the phosjihate of silver; to 
many isirioties it imparts a red tinge, which is fiital to their u.se 
fifr trimsfei-s. Still ammonia aflbrds a ready means of partially 
fixing a photograph, and thus preserving it until a more con¬ 
venient period for giving it permanence. 

The feiTocyauide of potassium, or, as it is mure commonly called, 
the prussiate of potash, converts tho chloride into a cyanide of 
silver, which is not susceptible of change by light; consequently 
this cheap salt hiis been enqdoyed as a fixing agent, but, most 
unfortunately, photogi-aphs which have been subjected to tliis 
prepuatiou are slovvily, but surelyq obliterated in the dsu-ki 
- Tho iodide of silver, which is rciulily formed bj^ washing the 
photogi-aph -with a solution of the iodide of potassium, is scarcely 
seu.*.itiv'e to light; and this salt, used in the proportions of live 
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or six grains to four or five ounces of wutcr, answers tolerably 
well where transfers are not- required. It tinges the white lights 
of the picture of a pale yellow,—a colour ■wdiich is extreiuelv 
active in absorbing the chemical rays, and is therefon^ <piite 
iunpj)li«i,blp where any copies of the original photograjli an^ 
i'e(iuired,'Vllponii<le of potassium n ay be cmployeil as a tenijK)- 
rary fixing agi'ut, and for this pfirpt se is strongly I'eooniineiuled 
by Mr. Talbot, and constantly emjihoi-ed by many of tin' con¬ 
tinental travelling ])hotogra])hers; .since it will insure the ]ier- 
inimeneo of an impression ^uitil an opportunity presents itself 
for giving the final jiermaneuce to the jiieturo. 

Of all the fixing agants, flic byjxisulpliite of soda is decidedly 
the best. This was first jiaiiited out by Sir J«din lli'rsehel, who 
also recommended that it should be useil warm in .some cases, 
which was the plan adojtted by l\Ir.* Fox Talbot in the iinprove- 
nieut-' of his ealotypc process. 

■ To use the liy|insutphite of soda with efl’cet, there are several 
prccaulions neces.sary. In tin' first jilace, all the free nitrate of 
.silver must be di.s.solved out of the jiaper by well wa.shing. The 
]>bi ‘ )grapb being next .spi-ead on a j>lane surface, is to be waslied 
o.er on both .sides with a .saturateil .solution of the hyposidjiliite 
of .soda. The pict ure must then b(> xvashcfl, by allowing a small 
stii.mi of water to How over it, at the same time dabbing it with 
.a f)f soft sponge, until the watiir passes oil' jiei-f'ctly taste¬ 

less. This operation should be repeated twice, or, iii particular 
cases, eveji three times. The hyposulphit<! of soda has the pro- 
pertj" of dissolving a huge quantity ^)f several of the .salts of 
siher, but particularly of the (ddoride, with which it combir^es, 
forming a triphs salt of an exceedingly sw(a‘t taste. This s;dt is 
liable to spontaneous d(«om])osition, accompanied with Sf^patu- 
tiou (){' silver in the state of sulJ)hm•(^t: hence the necessity of 
freeing the papiw, by xvashing, of eveiy trace of it, the sidjihuret 
of silver being of a dirty lu'own. It might appear that the us(! 
of w,ai-m water would inoi’c etl<x;tually cleanse tlu^ p;ipe_r; hut it 
often oeca.sions the immediate formation of the sidplnn et o^ silver. 

Some operators ja-efer leaving tlu' jmiture in a bath of tin* 
hyjiosuljdiiti^ of soda for some time, ami then removing tin! sjdt 
by^ -imple immersioli in \va.ter, frequently changing it. The 
advantages of this appear to be, that the surface of the jiaper is 
not di.sturbcd by any nibbing action, or by tlu^ mi!chani«d ac¬ 
tion of water llowing over the .surface./ For tixiug the ealotypc 
pictures, Mr. Cundell, to whom we arc much indebted for im- 
pro\ eluents in this particular process, recommends the following 
mod,: of maiiipulatiou :— 

Tlie picture, or as many of them as there may ho, is^ to be 
soaked in warm water, but not warmer than may be borne "liy 
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the finger; this>water is to he clianged once or twice, and the 
pictures are tlicn to he well drained; and cither dried altogether, 
or pressed in clean and dry blotting-pipe?-, to prepare them to 
imbibe a solution of the liyposu]]iiiile of soda, which may be 
made by dissolving an ounce of that salt in a (piait of water. 
Having jioured a little oil the solution into a fiat dish, the 
pictui’es are to be introducAl ohe* by one; daylight will not now 
injure them: let them s'jak for tsvo or throe minutes, or even 
longer, if strongly jirinted, turning and moving them occasion¬ 
ally. The renuiining unreduced salts of silver are thu.s thoj'oughly 
removed by soaking in w'ater and pi-essing in clean blottiug- 
2 )aper alternately; but if time can Ik* allowed, .soaking in water 
alone will have the eflect in twclva or twenty-ibur hours, ac- 
coi'ding to the thickness of the j)a]ier. It is essential to the 
success of the fixing ja-ocessl' that the. jia])e.r be in the first place 
thoroughly iHjnetiuted by the hyp(jsvdphite, and the sensitive 
matter dissolved; and next, that the hy])osulj)hite comjiounds 
be effectually removed. Unless these salts are comjiletely 
waslied out, they induce a di'structive change ujion the ))ieturo; 
they become ojraque in the tissue of the jxqier, and unfit it for 
the opeiution of being copiinl. 

Much has been said and w'ritten about improving the tone of 
the ])icture by tlm u.sc of old hyposuljhito of .soda, and of 
the liyposul])hito in wdiioli cldoride of silver has been (lissplvod. 
My own exjierieuee, wiiich is con'oborated by tliat of many of 
the most succes,sful ifiiotograihic artists in England and on the 
continent, convinces me, that in aiming at jieculiarity oftint by 
these inethods, the jiermiuiency of the jihotogi'ajdi is injured. 
I nave ])ictui'e.s, ju-oduced by difl'ehent artists, fixed after this 
method, aud scarcely ouc of them remains frea; from change. 

The object is to remove all the chloride or iodide of silver; 
and to seciu’e this, as much liyposidjdiite of soda should be Mii- 
cmnLined, with chloride or iodide of silver, in the solution as 
possible. ; 

Tho hyposuljhite of silver being formed, it has to be dissolved 
out of the jiajter, the fibres of which hold it with a strong capU- 
laiy. force ; aiid it is only by very long continued' soaking that 
all can be removed. The slight ntechaitical aid afforded by 
dapping the surface of the jiajier with a soft eponge well filled 
with water, greatly accelerates the removal of the salt; and 
when the jiajjer ceases to taste sweet, we may depend ujmu the 
permanence of the jihotograph. 

The hyposulphite of soda has been used for almost every jho- 
tograiihic process, from the fiicility it affords for removing the 
silyer ,salts. The following is the process of Gustavo le Gray, 
of Paris, cliieliy ajqjlicable to the calotyjic process on waxed 
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]i.aper, wliicli is valuable as Ij^iiig the (lirections'of one who has 
jii’oJuced most beautiful juctures: but it does uot (.litter, iu any 
iiuportaut particubn-s, from tbe ]>r(jcess already given ;— 

“Mal((( ill a bottle the following solution :—Filti'red water, 
aliout a pint aud a half; hyposul])bit(( of soda, about tliri'e 
ounee.s ; co\ er tbe bottom of a disi witb this, and jilnnge in 
\our negativ'e jiroof, taking care ^o avoid air-bubbles: this dis¬ 
solves tbe broiito-ebloro-iodide‘of siKaa-, but does not attack tbe 
gallo-iiitrate of silver, wbicb fonns tbe blacks.—[be tiiuy is in 
en’or here, aud in a sw^ceeiljng jiiiragrajib—tbe darkem-d jior- 
tions of tbc.se jiliotograjibs beiyg metallic, silver in a state of 
e.^trcine divi.sion.] • 

“Never put more tban itio proof at a time in tbe batb; but 
you may use it for several proofs one after tbe otber. 

“If you examine tbe proof as a transparency alter it ba-s re- 
maiiu'd .some time iu tbe batb, yiai in.iy be temjitcd to tbink it 
is lo.st, us iu som(( places spots will a()]iear from the iodide of 
silver not being completely taken away; but if you wait until 
it is removed, wbicb you w ill know by tbe disajijicarance of tbo 
yello,'- tint, you will be astonisbed at the wbitene.ss and traiis- 
paienoy of tbo paper, as well as at. tbe beauty of tbe blacks iu 
tbe imago. 

“It w ill require for tins, to remain in tbe batb from balf an 
bout- lo tbree (luart'cits; you will Jben wa.sb it in several waters, 
and leave it in a ba.sin of clear water for tbree (luartei-s of an 
hour; then let it dry spontaneously by banging it uj>; tbe ja-oof 
is then quite unalterable by light, as tb(«'e r(.‘maius nothing mure 
in the i)a])er tban tbo gallo-nitrate of silver, wbicb is.blacl^. 
(See abov(!.) * 

“ Fixing liy means of tbe bromide of ])ota.ssium is not .so 
durable, because it does uot remove any of tbe materials used 
in pre[)aring tlie ijapei’. It may, nevertbelcss, bo of great u.se 
in travelling, and when it is wjquired to make .several proofs one 
after tbe otber; because then you avoid touching tbe byposul- 
]jbit(! in preparing tbe negative paper, wbicb .spots at tbo liaist 
contact with it. 

" You may thus place the whole of your negiitive proofs 
tog(;ther in this bath.’ ’ 

Water, a pin,, and three quarters; bromide of jtotassium, 
300 grains. * / 

“ In taking the proof out of tbe batb, yon must 'W'a.sh it in 
several waters, and dry it; it .should be kept iu tbe batb at 
least three quarters of an hour, but if you leave it in two or 
three hours, it will uot injuiu it.” 

yuch is M. le Gray’s statement, and so it is rendered by hjs 
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Eiiglisli translator, Mr, Cousins; hut I believe the quantity of 
the bromide of potassium to bo by far too large, and that the 
pictures -would .sustain loss .injury by using a solution of one 
half the strciugth indicated. His process for fixing the positive 
pictures contains some important hints. 

“Dissolve in a bottlc/nypo,sulphite of soda, 1500 grains ; 

“ Filtered -water, neafjy a quart. 

In another bottle dissolve 75 gfains of nitrate" of silver in a 
wine-glass or two of water; when well dissolved, you ad<l to 
it a saturated solution of chlorid,o of sodium, until the white 
pT'((cipitato ceases to fall; allow it to rejvosc a short time, .and 
then decjint the clear li(juor, and gather" the precipitate of chlo¬ 
ride of silver, which you dissolve in the other bottle of hypo- 
sulphit(! of soda; by means of this .solution you obt.ain directly 
black tints upon the picturc. The older the hy 2 >o.sulphiti( of 
soda is, the better; when it gets thick, you must luld a fresh 
solution of hyjwsuljdiitc iilone, without the chloride of silver, 
th(! old containing an excess, which it has taken from the jo-oofs 
already immersed in it. You must not filter it to take away 
the de 2 K)sit, T)ut only let it i-ejioso. in a large bottle, and decant 
the clear liquid for use, leaving the sediment to bo re-dissolved 
by fresh solution. 

“ By leaving the proofs a longer or shorter period in the bath, 
you can obfeiiu all the tints fi,-om the red to the black, and clear 
yellow; with a little ])ractice, you will be sure to got the tint 
-S'ou desire. You must not Iciive a proof less' than an hour 
in the b.ath for it to 1>e sufficiently fixed, and it c.an remain 
tjiree .or fiair days to obtain the sepia and yellow. By heating 
the hyqmsuljihite of soda T acccdei-ate the oj)eration; but wi‘ 
must not then leave the jiroof for an instant to itselfi as the 
rapidity of action is so groat, that tln^ picture might be com- 
jJetely effaced. 

“ By adding to the ju-eceding solution about one fluid ounce 
of li(juhl ammonia, I obtain jn-etty bister tints, and very iiure 
whites. The English paj)er is exceedingly good for these tints. 

“ 1 f)btain also fine velvet-like tint.s by putting the jhotfi- 
grajili (when taken out of the hjqwsidjiliite of soda) iqion a bath 
of a sidt of gold, using 15 grains of the Chloride of gold to one 
jiint and a half of distilled w.ater. ■' 

“ Pine yellow tints are obtained by jdaeing the proof (if too 
vigorous) first in a bath of hy])osidjihite, and then in a bath 
comj)osed of one pint and a half of water, and one fluid ounce 
and a half of hydrochloric acid; washing it perfectly in water. 
Lic^uid ammonia, emjiloyed in the same (juantity as last men¬ 
tioned, gives remarkablj' fine tints. 
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“ When tlio pi-oof is the c<|lour you desire, wash it in sovenil 
watei's, aud leave it t%vo or three houi’s iu a basin of water, until, 
touching it with the tongue, you perceive no sweet taste, which 
indicates the presence of hyjiosulpfiite of silver; then dry it by 
hanging it uj), and it is liuished. The bath may contain as 
many proofs as can be conveniently placed in it.” 

Hxpcrienco Ims .shown, that h^we. er beautiful may be some 
of the tones giwen to a jJiotogrftph by th. methods recommended 
by M. Le Gray, these are obtained with some saerilice of j)er- 
manency. Many choice jiroductions pre]*ii’iHl by this photo- 
giiijilK!!', w'hich I have had for but a few months in my 
|,o-.M'ssIon, :ire .showing.iudicJitions of decay : the change taking 
place lirst at tht! edges, amj gradually creeping over the whole 
picture. 

The following fixing jirocesses are rather more (mrious than 
U'.cful: they wi'ic fir.st indfcatcil by fiir .lolin llerai^hcl, from 
whose memoir on the Ch'.'ni.k'al Aij'iii-)/ vf ilu; Jiitys of the i>olar 
tSjn'r/ni.iii, J (|uote:— 

l!y far the most remarkable fi.xing jiroccss with which I am 
acipriinted, however, cousi.-.ts in washing over the jiicturc with 
c. 've.iic solution of corrosive sublimate, and then laying it for 
a few moiiu'iits in water. This at once aud coinpleuny obllhr- 
(ilun tlic jiicture, reducing it to tlu! statet of perfectly whit<' 
papei; on which the nivast examination (if the jiroircss be per¬ 
fectly executed) can detect no trace, and in whiv'h it may be 
used for any other purpose, as drawing, wj-iting, Ac., being com- 
jiht'cly insensible to light. Nfuerthele.ss, the jacture, though 
invisible, is only dormant, and may be instantly revive<l, in 
its foixse by merely brushinglt ovei' with a solution of a neutral 
hyj)o,siilphite, after which, however, it remains as insmisible as 
befoi(! to the iu;tion of light. And thus it may lat suece.ssiva^ly 
obliterated and revived as often as we jilease. ft Imrdly r(s|uire.s 
mention that the propvuty in <piestion furnishes a means of 
painting iu mezzotinto (i.c., of coninicntring on black pajiei' and 
working in the lights), as also a mode of seci'et writing, <tud a 
V ariety of similar ajiplications.” 

There is a remark which ought not to bo omitted in regard 
to this part of our subject, viz., that it makes a great dili'eience, 
iu respect of the injuiy done to a photograjdiic jacture by 
the fixing process, whethei' that jiicture has been imjiressed by 
tin' long-continued action of a feeble light, or by the (juick 
and vivid one of a bright sun. Even sujij)o.sing the jiictuies 
originally of eijual intensity, the half-tints artf much less jiower- 
fully con-oded oi' washed out in fixLig in the latter case than in 
the former. 
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Section I.—The Calotype as now Practised, and its 

MODinCA'IflONS, 


In the historical section, the clcsci'ijjtion of the mlotyiK. as pnli 
lished hy Mr. Pox Talbot, is given. Mr. Henry Pox 'Jalliot. 
during 1852, made the cohntry a ft'oe gift of all his ])atents, 
reserving oidy the right of a j)ateutec over that portion which 
includes the pnuitico of taking portraits foi" sale. (See th. 
letters in the Appendix.) 

The first iini)oi'taut published improvement on the calotyjx' 
was due to Mr. Cundell. whose process appeared in the FhU"- 
sophical Magazine for May, 1844, from which we extract tlic 
following:— 

1. To ])roduce a caloty])e jiicture, there .are five di.stinct pro¬ 
cesses, all of which, exce]it the third, must bo performed by 
csxndle-light: tiny are all vei^ Bim])le, but, at the s.aine time, 
they all roejuire c-are and caution. The fijrst, and not the lo;i c 
important, is— 

2. The Iodizing of tte Paper. —hlnch dopend.s upon ti c 
piper selected foi- tin! purpose; i® must be of a com])act .and 
uniform texture, smooth and tiunspai’cnt, and of not less tJian 
medimn thickne.ss. The be.st I have met with is .a fine satiii ])ost 
paper, made by “ R. Tirnicr, Cliafford Mill.” Having sel(‘cted 
a half-sheet without flaw or water-ni.ark, and free from oven the 
minutest black specks, the object is to sjanad over its surfitce a 
perfectly uniform co.ating of the iodide of silver, by the mutual 
decomposition of two siilts, nitiute of silver and iodide of potas¬ 
sium. There is a considerable latitude in the degree of dilu¬ 
tion in wliich these s,alts ni.ay be used, aiM also in the manner 
and order of their application ; but as the th,’ckness and regu¬ 
larity of the coating depend upon the solution of nitrate of 
silver, and upon the manner in which it is applied, I think it 
ought by all moans to be applied fii-st, before the surface of the 
paper is disturbed* I u.se a .solution of the strength of seventeen 
grains to the oimce of distilled water. 

3. The piper may be pinned by its two ui>per comers to a 
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(•Iran dry 1.0,ml, 11 little largei^tl.an iisidf; and, holdiu,!; tl.iK nearly 
m the left hand, and eommoueing at the top, apply a 
wa.-ili of tijo nitrate of silver tliortnnjlihj, eivnfi/, and nmoot/dn 
M il ti a lai’se soft bi-usli, takiiis <-are that <>veiT fiart of tlu' siir- 
te-e be tboroujihly wetted, and that iiolbiiig remain iinab.sorbed 
in the nature of free or ninnius solUion. J,et the ]>aner now 
bail”: Ioo.se from the board into the’air co dry, and by using ,s,neral 
boards time wSI be saved. • 

1. d’he nitrate of siher spi’ead ujion tlie jiajier is now to be 
saturated with iodine, by bnngiug it in contact with a solution 
of the iodide of ])otas.simn: th('ioiline goe.s to the silver, and the 
nil lie acid to the jiotask. ’ 

i>. Take a solution of tlu^iodide of ]iota.s,siuni of the strength 
of •100 grains o. a j.int of water, to wliieli it is an inij.rovement, 
analogous to that o!' M. t'laudet ill the dagtiorreot-V]ie, to add 
Jott gr.iins of common silt. He found that llie ehloiinated 
iodide ot silver is intiiiitely more .-.eiisit Ive th.iii tin.' .simple iodide; 
and l.y this aildit,ion of eommon sill, a similar, though a le.ss re- 
marl Mi‘, moditieation is obtaiiusl of the .sensitive eomjioimd. 
I’o.ir tlie .solution into a shallow llat-lioHomed dish, sullieiently 
large to admit the jiaper, and let the bottom of the ves.sel be 
eovi, d 1.0 the de].th of an eighth of an inch. The |ire[ia.red side 
of tie oajier, having been j.reviou^ly marked, is to be broiiglit in 
eonlaet with the surtkee of tlie Solution, anil, as it is desirable to 
keej) till' other side clean and diy. it will be found eonveiiient, 
beti.re pidting it in the iodine, to fold upwards a narrow margin 
along tlie two oj.positu edges. Jloldiiig,by theuplnrned margin, 
tlie pajier is to be gently drawn along tlie suifaee ef tlie^liipiid 
until its lower face be. tlioroitghly wetted on every part ; it will 
become j.lastie, and in that .sl.ate may be suffered to repose for a 
tew iiiomeiits in contact with the iiipiid : it ought not, however, 
to he e.vpo.sed in the iodine, disli for more than a minute 
altegetlier, as the. now compound, just tormed ujion the ]ia]ier, 
U])on further exjsjsure, would gi-.idually be redi.s.soIv(ib Tins 
]>aper is therefore to be removed, and, after dripj.iiig, it ligiy lie 
]ilaeed u].on any clean suiface with the wet side npjiermost until 
about half dry, by which time the ioiline solution will have 
tlion ngldy penetrated the* jiaper, and iiave foiiiid out mid 
saturated every jaiticlo of the silver, which it is ipiito iudi.s- 
jwnsable it .should do, as‘the suialle.st j.ortioii of uiidecomposed 
nitrate of .silver would become a black stain in a sub.seijuent jiart 
of the jiroeess. 

(). The Jiaper is now covered with a coating of the iodide of 
silver : l.ut it i.s also covered, and indeed saiuratisl, with siUjietre 
u,ud the iodide of jiotassium, both of which it is indisjienaablo 



208 PRACTICE OF PHOTOGRAPHY 

should be completely removed. t| effect the removal of these 
salts, it is by no means sufficient to “ dip the jiapei- in water ; ” 
neither is it a good jdan to wt^sh the paper with any considerable 
motion, as the iodide of silver, having but little adhesion to it, is 
apt to be washed off. But the margin of the paper being still 
upturned, and the unpre 2 >a»d side of it kejit dry, it will be found 
tliat by setting it afloat on a dish of clean water, and allowing it 
to remain for five or tan minuteti, di-awing it gently now and 
then along the surface to assist in removing the soluble salts, 
these will separate by their own gravity, and (the iodide of silver 
being insoluble in water) nothing will reiruxin ujjon the paper 
but a beautifully jjerfect coating of'the hind rccpiired. 

7. The paper is now to be driedf-. but, while wet, do not on 
any account touch or disturb the jirejared surfiice with blotting 
j)apor, or with anything elsa Ijot it nurely be sus[)endcd in the* 
air ; and, in the absence of a better cxj)cdicnt, it may be i>innexl 
across a string by one of its corners. When dry, it may be 
smoothed by jn-essure. It is now “iiulizcd” and ready for use, 
and in this state it will kccji for any length of time if jirotccted 
from the Ught. The second pi'ocess is that of cxeituig or 

8. Preparing the Paper for the Camera. —For this ]>ui 7 )ose 
are required the two solutions desciibcd by Mr. Tidbot; namely, 
a saturated solution of crystallized gallic! acid in cold distillecl 
water, and a solution of the nitrate of silver of the strength of 
50 grains to the ounce of distilled water, to which is added one- 
sixth i>art of its volume of glacial acetic acid. For many 
jmrposes these solutiomj are unueccssmily strong, and, unless 
sJrilfuUy handled, tlu!y ai-e a]>t to stain or- embrown the pajeer : 
whore extreme sensitiveness, therelorc, is not required, thevmav 
with advantage bo diluted to half the strength, in which state 
they are more manageable and nearly as eflective. The gallic 
acid solution will not keep for- more than a few days, and only a 
small quantity, therefitre, should be ja-ejrared at a time. When 
these solutions are about to be ajqdied to the iodized jiajier, they 
iire to bo mixed together, in equal volumes, by means of a gra¬ 
duated drachm tube. This mixtm'C is called “the gallo-nitrate of 
silver.” As it sjjcedily chmigcs, and will not keep‘for rnor-ethan 
a few minutes, it must be used without delay, and.it ought not 
to bo prepared mrtil the ojxmitor is quite ready to apply it. 

9. The ajqrlicatiou of this “ gallo-uitra.te ” to the jcajicr' is a 
matter of some nicety. It will be found best to ajrply it in the 
following manner:—Poui‘ out the solution upon a clean slab of 
plate-glass, diffusing it over the surface to a size corresjxmding 
to that of the pajrer. Hohbng the pqcer by a narrow rqitiu-ned 
^uargin, the sensitive side is to be ajqdied to the liquid ujrou the 
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niid lirouslit in cnntactit OypiissiiitctUclintji'vs i;cntly 
(ivfv tlie liiurk of tlie jinper, which uuist not bo touched with the 
solution. 

10. As soon ius tlic ]«por is irrtti'd with tlio i;iil]<»-niti'atc, it 
oiioht inst.intly to bo roinovod into ;i di.sli of water ; live or ten 
seconds :it tin- most is as lone as it i's safi' at tliis staeo to leave 
the jiajX'f to bo acted njMUi by tl!e g.dlo-nitr.ite; in tliat space 
of time it ab.stabs snlKcient P) i-eiidei' it e.\i|nisite]y sensitive. 
Till! exoctss of enllo-nitrate must ininiediately bo washed olf In 
dinwine tile jiajier "ontly s^'veral times niider the snrtiiee of 
water, wliieh iniist be jierfi'ctly clean ; and beine thus washed, 
it is tinished by ilniwine it* throneh fresh water, two or three 
times, oneo more. It is nyw to be drii'd in the dark, in the 
manner described in § 7 ; and. when sui faee-diy, it may either be 
placed, while still daniji. in the eaimha, (ir in a. |iortlolio, ainono 
lilottine-]'aj)(:r, for use. If properly pre)>ared, it will keep per¬ 
fectly well for ^four-anil-t«eiity hours at least, prisei'vine all its 
whiteness and sensibility. 

I I. The lieht of a siujile candle will not injure the pa|M‘r at a 
mode'ati' distance; but the less the paper, or the exeit ine solu¬ 
tion. IS unnecessarily cxjiospd, even to a feeble ea.ndle-lieht, tlie 
better, (lonimon ri\er or sjirine water answers perfectly to 
iriinh 1 he paper, di.stilled water beino reipiired for the silver .solu 
tions only. 

Stains of “"allo-nitrate,” while recmit, may be removed from 
the finders by a little strong aiuiuoiiia, oi' by tlm cyanide of 
]iotassium. 

The third process is that of 

12. The Exposure in the’Camera, for which, as tin; ojieraior 
must be guided by his own judgment, few' directions can he 
given, and few arc reipiired. Me must choose or design his own 
subjeiy ; ho must determine u)>on the aperture to lie u.sed, ami 
judge of the time rei|uired, which will vary from a few .si'cnmls 
to thi'ce or four minute.s. The subject might, if posdble, to have 
a .strong and decided efl’ect; but extreme lights, or light-coloured 
bodies, in masses, are by all means to be avoided. hen the 
]>a]ier is taken from tlie camera, very litth-, or more commonly 
no tri'ce wlpatever, of a jiietm'o is visible until it has been sub¬ 
jected to the fourth process, which is 

13, The Bringing-out of the Picture, which is effected hy 
again applying the “ gallo-nitrate'’ in the manner directed in 
§ 9. As soon as the paper is wetted all over, unles:, the picture 
appear immediately, it is tu he exjKised to tin*radiant heat from 
an iron, or any similar hodv', held within an imdi or two hy an 
assistant. It ought to be held vertically, as well as the jiajx;r ; 
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and the latter ought to he moved, so as to prevent any one part 
of it becoming diy before the restt 

As soon as the picture is sufficiently brought out, wash it 
immediately in clean ■water to remove the gallo-nitrato, as 
directed in § 10; it may then be placed in a dish, by itself under 
water, until you are ready^/to fix it. The most perfect pictures 
are those which “come out’ before any jiar-t of the paper 
becomes diy, which they will do 'If siifficieutly impressed in the 
camera. If the paper be allowed to dry before washing off the 
gallo-nitrate, the lights sink and become pj)aquc; and if exposed 
in the dry state to heat, the pa 2 )er will embrown ; the (hying, 
therefore, ought to be returded, by wetting the back of the 
{)aj)or, or the picture may be brought out by the vajmur fi-oni 
liot water, or, what is better, a horizontal jot of steam. The 
fifth and last jn-ocess is 

14. The Fixing of the Picture, which is accomplished by 
removing the sensitive matter from the 2 )aj)er. The jncture, or 
as many of them as there may be, is to be soaked in warm water, 
but not wimner than may be borne by the finger; this water is 
to be changed once or twice, and the picttucs are then to be well 
(ll'aiued, and either dried altogether,, or ja-cssod in clean and dry 
blottiug-pajier, to 2 'repare tlnmi to imbibe a solution of the 
hy 2 (osul|)hitc of .sochi, winch may be made by dissolving an ounce 
of that salt in a cpiart (forty ounces) of water. Having poured 
a litth^ of the. solution into a flat dish, the juctures ai'o to be 
introduced into it one by one; daylight will not lutw injure them; 
let them soak for two or three minutes, or even longer if strongly 
jH'intecl. turning and moving tlum oceasiomilly. The remaining 
unreduced salts of silver arc; thus thoroughly dissolved, and may 
now, with the hyjjo.sulphite, be entirely removed by soaking in 
water and yuesA'/ny in clean white blotting-]iaj.)er alternately; 
but if time can be allowed, soaking in water alone will have tlu^ 
elfect in twelv(! or twenty-fiuu- hours, according to the thickness 
of the paper. It is essentiid to the success of the fixing process 
that tlie paper be in the first place thoroughly penetrated by the 
hyposulphite, and the sensitive matter dissolved; and next, that 
the hyposulphite compounds be ellectually removed. Unless 
these salts arc completely removed,' tlieyfinduce a destructive 
change upon the picture; they become opaque in the tissue of 
the paper, and entirely unfit it for the fiext, which is 

15. The Printing Process. —The picture being thus fixed, it 
has merely to be dried and smoothed, when it will undergo no 
further change. It is, however, a negatwe picture, and if it have 
cost some trouble to produce it, that trouble ought not to be 
grudged, considering that you ai'e now possessed of a matrix 



MR. CI'S»EI,1.’S PROCESS. 


f?n 

wliicli i.s cajiable of yielding a vast nuiiilier of l)ca\itiful im- 
pres.sioiis. 1 have hiid as many as lifty jirintctl ft'oni one, and I 
liavc no doulit that as many more plight l)(> obtained from it. 

0. Tilt' manner of obtaining these impressions have been sti 
often- described, and there ai’o so many differi'iit modes of 
jiroceeding, that it may bo suffiejeni, to notice very briefly tln^ 
liest process -with whieli I am accjuaintt'd. I’hotography is 
indebted for to Dr. Alfred Baylor. His solution is made by 
dissolving one pai-t of nitrate of silver in twelve of distilled 
water, .and gradually .additgf sti-ong lirpiid ammonia until the 
jireeipitate at first jirodnced is .-jt ]<>ngth jnnf I'edissoh’ed. 

17. (Some p.aper is tif l)e met witli, containing traces of bleach¬ 
ing chlorides, wdiich does iij't ri‘i|uire any jiretious ][rei)anititm ; 
but in gener.il it will be found neivssary to pre]>Mre the pajier 
iiy slightly iinjireguating it with a minute <|uantity of common 
salt. This may be done by dijiping it in a solution in which the 
.salt can liarely be tasted, or of the strength of from thirty to 
forty grains to a iiint of water. The jiajM'r, after being jiressed 
in ch'un blotting-j)aj(er, has merely to be dried and smoothed, 
whe- it will be fit for use. 

IS. The ammonia-nitinte of silver is ajiplied to the pa|)er in 
the manner described in § i> ; and, when jierfeetly <lry, the 
negative picture to he copied is to be apjdieil to it, with its face 
in contact wdth the sensitive. siiV'. fl’b'- bach of tbe negative 
picture being up][ermost, I he}' .are to be pressed into close 
eojitaet by means ofa jdate, of gla.ss ; and, thus seeuri'd, they are 
to be exjio.sed to the light of the sun ami sky. The exposed 
parts of the sensitive ])apel’,will sjieedily change to lilat, slat.e- 
hlue, deepening towards black ; anil the light, gradually pene- 
tiuting through the somi-transjiareiit neg.’dive jiieture, will 
imprint ujinn the sensitive jiaper beneath a /nwiViVc imjiression. 
The negative picture, or matrix, being slightly tacked to the 
sensitive jiaper by two mere particles of wafer, the jaogre.ss of 
the operation may from time to time be obser\ed, and stopjied 
at the moment when the picture is finished. 

111. It ought then, tis soon as possibhi, to be soaked in warrii 
wafer, and fixed in the manner described in § 11. 

20. In theses pictures there is a curious and beautiful variety 
in the tints of colour thpy will occasionally assume, varying from 
a rich golden oi-.inge to purjrJe and black. This effect depends 
in a great degree upon the jiaper itself; but it is modified eon- 
sideiubly by the strength of the hyjxisuljihite, the length of the 
time exjiosed to it, by the cajiaeity of the ^ajier to imbibe it, 
and jiartly, jiei’hajis, by the nature of the light. Wai’ia sejiia- 
coloured jfictures may generally be obtained by drj'ing tjie 
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paper, by presflure, ami mabing 'it imbibe tlic byposuljikiic 
supplied in liberal quantity. 

The paper of “ I. Wliatiran, Turk<iy Mill,” .seems to give 
pictui’es of the. finest colour, and, upm the whole, to answer b^ist 
for the purj)Oso. 

If the cliemiciil agents (Employed be jnire, the operatoj-, who 
koc 2 )s in view the 'hilpntiun t)f oiieh sepiirate ja'oeess, and either 
adojiting the manijmlufion r(!eoInnieiid<'(l, or imjjVoving ujion it 
from his own rcwjurees, may rely with confidence uj)oii a stitis- 
factoiy result. f 

vThiscalotyjie j>a])er is so e.xeeejliugly sensitive to the influence 
of light, that very beautiful I'hotogi-iqdiic’copies of lace, feathers, 
]eav(w, and such like articdes, may ‘b<i iiiiide by the. light of a 
common coal-gas flaunt, or an Ai-gaud lamp. 'J'he mode of jiro- 
cceding is ])recisely that described for obtaining the oi’dinarv 
photographic drawings by daylight, only .substituting the ealotyjs' 
piper, which should lie daiiij), for the common ](hot.ogra 2 jhi(C 
tWlnui exposing the j(re))ared ])aper to the light, it should I.e 
held about fiair or five inches from the flame, and tln^ tina 
required will be about three minutes. 


But little remains to be added to this veiy clear and siiti.sfae- 
tory descT’i])tion of the oalotyne jirocess,—^to which, inde(sl, is 
mainly diu! the jHafetdion to which it has airived both at home 
and abroad. 

I’here are, howi^ver, ji few modifications which mu.st be noticed, 
as tend'ng to sinq)lify the details in some cases, and to impi-ove 
the gimeral idfects in others. In the main, howevei', it will be 
found that Mr. Cuudell’s jn-ocess of manijiulation is almost as 
good as any that csin be adopted : and that gentleman certainly 
merits the thanks of the j)atentee, and of all iJiotograjdiie artists. 

Many modifications of Mr. Talbot’s mode of manijmlating 
have bcoji iutrodwasl with veiy variabh! advantages. I have, 
however, fotmd that nearly every variety of pai)er re(|uircs some 
jMiculiar method to excite it to its miixiimun degree of sensi¬ 
bility. A few of the jmblished methods may be noticed, as, 
under difter^t circumstances, they niay jirove useful, 
i Mr. Bobert Bingham, who has o|)eiuted with such success, 
adojtts the following process:— 

Ajqdy to the 2 ia 2 )er a solution of nitrate of silver, containing 
100 grains of that salt to 1 ounce of distilled watei’. When 
nearly, but not qViite dry, diji it into a solution of iodide of 
potassium, of the strength of 2o grains of the salt to I ounce of 
distilled water, drain it, wash it, and then allow it to dry’. Now 
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lnu^b it o^■^■r with acoto-ni, rato of silvor, iiiadi' by ilissolviiig 
grains of nitrato of sihia- in 1 oiinct^ ot (listilloil watiT. to 
v.hirli is addwl f>ni'-sixtli its voluiiio of strong aootic arid. Dry 
it \vit!i l)ihulons jiaju'r, :iiid it iit now I’oady for rcrriving thr 
iinagr. AVlirii tlie iinj)rrs.sion has Iwrii rrroivrd, it Jiinst hr 
waslird with a saturated solution of giillic iirid, iuid rxposrcl to 
.1 .sttsini lioiit, a jrt of .steam frr»m the s[iont of a tra-krttir, or 
any ronvrnieuit vessel. Tlie.imago wdl he gradimllv lironght 
<.ut, ami may he ti.ved with hy]io,std|ihite of soda. It will lie 
iih.servrd that in this jirorr.ss the sointions of nitrate of silver 
and of gallic acid are not minted hrforis a|i]ilic;ition to the Ji;i]i('r, 
as in Air. Talhot's j)rovr.s.s. • * 

Mr. (Jhtinniug, of Doston. very imieli simjilillrd thr ralotyjie 
jirorrss. lie directs tlnit flie jiajier .should he tii-st wiishcsl over 
with (iO grains of riystallized nitrat(»of silver, dissolved in I ounce 
of distilled water, and wlien dry, with a .solution of 10 grains 
of the iodide fif potassium in 1 ounce of water: it is then to 
he wa.shed with water, and dried hetween folds of Idol ting paper: 
the sensihility of the Jiaper is eorreetly sidd to he mueli im¬ 
proved hy comhining a little chloride of sodium with the iodiile 
of potassium : d grains of the latter salt, and rather less than 
this of the former, in an ounce of watei', may he emjdoyed 
adv intageously. 

To use this paper of Air. (lhanning'.s, where time is an ohjeet, 
it is iieces.siuy to wash it immediately hefore it is jilaced in the 
cameni ohscura, with a weak solution <d‘ nitinte of silver, to 
which a drop or two oidy' of gallic acid has hern added. 'I’he 
Jiieture is suhseiiuently developed h\' Ahe gallo-nitrah' of silver, 
as already deserihcd. 

lllampiait Everard, Sagnez, and some, othei’s, have recom¬ 
mended that in the prejiaration of the highly' sensitive jihoto- 
grapliic jiaivers no hrushes should he emjdoyed. They |misue 
the following plan ; the solutions are poured ujion a jierfei-tly 
Hat picee of glas.s, and the pajiej- carefidlv drawn over il, and, if 
nece.s.sary, jireased closer hy another jdate of gla.s.s. 

A plan of iodizing paper has hern projiosed hy Air.'.Iordan, 
which offers many' advantage.s. loilide of silver is precipitated 
from the sjdution of the nitmte hy io<lid" of potassium, anil this 
precipitate heing lightly washed, is redi.ssolve^l in a .strong 
solution of the latter .“^dt. 'This solution is ajijdied to the pajKir, 
and the pajier allowed to dry ; after this it is placed face down¬ 
wards vipon some clean water ; the iodide of pota.ssium is 
removed hy this, and a pure iodide of silv er^left on the Jiaper. 

If the jiajier earefidly and projierly iodized is wa.shed with a 
vei-y dilute solution of the aeeto-nitrate of silvei', that Ls to say', 
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with a solution composed of 10 fauins of nitrate of silver to 
1 fluid ounce of distilled water, and 10 dro 2 )S of a concentnrted 
solution of gallic acid be added to another ounce of distilled 
water and tlie two mixed, it will keep for three weeks or a 
month. It may bo used dry in the camera, and afteiavards 
develojiod with the gallo-uftratc in the usual manner. It will, 
however, mpiii'e .an exjjosfeiref in the camera of from ten to 
twenty minutes, and is, therefore., only useftd for still objects; 
but for buildings, landscape.s, foliage, and the like, nothing can 
be more beautiful. 

Le Gr.ay j-ecommends as a highly* sensitive jiaper for jwrtraits 
the following ;— » 


Distilled water . . . . 6200 gi-ains. 

Iodide of ])ot,assiujn .... 300 „ 

Cyanide of i)otassiuui ... 30 „ 

Fluoi-ide of jtotassium ... 1 „ 

Paixu-s are w.ashed with this, and then Avith his strong solution 
of aceto-nitrate of silver, which is described hi the section 
devoted to the wax ])ai)er jiroccss. 


M. A. Martin, who is aided by the Imperial Academy of 
Sciences of Vienna in his eiuh^avours to imjirove the jdioto- 
grajihic processes, and i-eiider them available to the puipo.ses of 
art, has jmblishcd the follbwiug as the best jiroportions in which 
the solutions should be made, and the order of their apjdication. 


For the negative iiicture— 


First. Iodide of ])otassiuni. 

Distilled water. 

Conceutiated solution of cysinide 
of iwtassium. 


§ o/.. 

10 fluid oz. 
■ 7 drops. 


Second. Nitrate of silver.7 drachms. 

Distilled water . . j . i . 10 fljiid oz. 

.feti •ong acetic acid.2 drachms. 

Third. A concentrated solution of gallic acid. 


Fourth. Good sjurits of wine. 

Fijih. Hyposulphite of soda . . . . 1 oz. 

Distilled water.10 fluid oz. 
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For the positive pictures— 

First. Chloride, of sodium .... 1G8 gmius. 

Distilled water. 10 oz. 

Second. Nitrate of silver . . . . 1 oz. 

Distilled water. 10 oz. 

• 

Third. Hyposulj)hite of# soda . • 1 ciz. 

Distilled water. 40 oz. 


Nitrate of silver 30 giuFus, dissolved iu ,1 oz. of distilled 
'.valor, to he poured iijto tlm slihitioii, in a siiiall strt.'am, while 
ii is eoiistautly stiri-od with a gl.i.ss rod. 

Martin particularly reopynniends the ap))liention of the iodine 
-salt first to tlie ])aiK‘r, drying tlii.s, then applying the argentine 
solution, and drying ra])idly. 1 have urged tli(! necessity of 
ihi s on several oeoasions : the advaiiitages are, that the iodide of 
silver is left on the veiy surtiua' of the. ])a])er I'eady for the 
influence of tin' slightest clnauical nidiation. 


The productions of M. Flaehe.ron, which were seen in the 
Creai Exhihition, excited Jiiueh intere,si, and the )n'oo('ss hy 
which these were obtained in tin; Eternal City was (sagerly 
sought for by ])hotographic aniaknirs. Tn tin; A rt Jmfninl for 
May, Mr. Thomas has cormnunieated the ju-oeess by whi'di the 
])hotogi-a])hers of Dome ju’oduee thi'ir best.cfrects j and as this is 
iniportiint, as being useful in hot clidmtes, a siifficicjit jxu-tion 
of that communication is transferred to these ]iagcs. • . 

(,“1«/!. Select old and thin English paiK;r—1 prefer Whatman’s: 
cut it in such a manner that the sheet shall be tin; sixteenth of 
an inch smaller than the glass of the jiaper-holdcj- on every side, 
and leave two ends at diagonal corners to the sheet by whifdi to 
handle it. 

‘^^dly. Prepare the following solution;— 

“Saturated solution of iodide of 2 >otassium 2,^ fluid drachms: 
jinre iodide 9 gRiins: dissolve. 

“Then add, dLstiUed water 'll.J ounces, iodide of ])o1a.s.sium 4 
drachms, bromide of jiotassium 19 grains, and nii.x* Now, filter 
this solution into a shallow jiorcelain v<'s.sel somewhat larger 
than the sheet of paper to be prejm’eiL Take a jiit'ce by the two 
diagonal ends, and gently jilace the end of the mar’ked side 
nearest to you, uiron the surface of the bath ; then carefully 
incline the surface of the .sheet to the lirjuid, and allow it to rest 
two minutes; if Freuch paper, one minute, or until the back of 
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the paper (not wetted) becomes tinted nnitbnnly by the action 
of the dark-coloured solution. Raise it up by ine.ans of the two 
ends occasionally, in order to chase away any air-bubble,s, whicli 
would be indicated by white Gj)ots on the back, showing that tho 
solution in thc.so part.s ha.s not boon ab.sorbod. Hold the papci’ 
by one of the end.s for a minute or so, in order that the sujiei-- 
fluous moiisture may run '.off, 'then hang uj) to diy, by pinning 
th<i one end to a .string run iicross n rooiu, and lot the oxeos,s drtiji 
off at the diagonal corner. When dry the paper is ready for 
u.se, and quite tinted with iodine on both sides. It will keefi 
any hujgth of time, and is much inVproved by ago. 

I will presume that foai-.shoots .w; to bo excited for 
the camera, and that the ojterator has Wo double papca-holdors, 
niiide without a woodcni partition, til.; interior capacity of which 
is sulHciontly large to admit of three glasses, all movable. The 
third, as will be seen, is to jJrevent the two pieces of excited 
jtajier coming in contact with e:ich other. 

“ Prejiare the following solution ;— 

“ Take nitrate of silver 2.) di-achms; acetic-acid 4,1 drachms ; 
distilled water ounces : mix and dissolve. 

“ Now take four of the glasses of the paper-holders ]X!ifectly 
clean, and place each upon a ])iece of common blotting-paper to 
absorb any little excess of litjuid. Pom- about 1^ drachms, or 
lather more of the solution just prep,ai’ed, into a small glass 
fimnel, into which a filter of white bibidous jiaper has been 
placed, and hb the solution filtiw droj) by droji upon glass No. 1, 
imtil about 1,\ drachms have been filtered in detached drojis, 
j'egularly jilaced uj)on itS surface ; then, with a sliji of jiajier, 
Ciifflse th(! liquid to be diif\ised over the whole suifac.e, of thi- 
glass. Take a piece of preqiared jiaper, and jJaec it maiked, side 
downw.ards, upon a glass just ])ieiiared, bi'ginuiug at the end 
nearest you, and thus chasing out the air. Draw it up once or 
twice by its two diagonal corners ; allow it to rest, and prepare 
glass No. 2 in a similar mamiei-. Now look at ghiss No. 1, and 
it will be'perceived that the violet tint of the jiaper has become 
mottled with patches of white, which gr.ulually spread, and in a 
few seconds the )>a])er resumes its original whiteness, wliich is an 
indication that it is ready for the camera. It will be found to 
adhere firmly to the glass. Do not remove it ; but hold the 
glass up to allow the excess of fluid to run off at one cormsr. It 
must not be touched with blotting-paper, but rejdaced flat on 
the table. Serve Nos. 2, 3, and 4, in lik(! manner. Take four 
piece.s of common white paper, not too much sized, free from iron 
spots, and cut a trifle smaller than the prepared sheet ; soak 
them in distilled water; di-aw out one piece, hold it up by the 
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fmgci-s to drain ofl’ snpeitluons moisture, and plane it gently upon 
the hack of the jirepared piper. With another jiiece of glass 
kept for the purpose, having the edge I'ouuded, and large enough 
to act unifoi’mly ujiou tlie jiaper, scrajie off gently the e.xcess of 
li()uid, heginning at the top of the sheet, and removing with the 
rounded edge of the scraper the li((uid to one of the corners, 
llejteat this ojicratiou twice. I'oth the excited and supei'iin- 
]iosed ]iaper ate thus fixed to'the gla.ss. Two glasses and {lapel's 
heing thus jirepared, take the clean glass No. 5, and place ujioii 
No. 1 ; jircss gently : the igiioist )ia]icr will cause it to adhere. 
Take u]> the two glasses thus ^affixed and jilaee them njion glass 
Nil. 2, in such a mamicr tliat the supcrnumerai'y gla.ss No. a 
.shall he in the centre. Idle whole will form a eomjiaet hody, 
and having ]iolished the snrfaee.s, and wiped the edges, may at 
once he jiut in the ]ia{ier-holders. " "■ 

“ Wily. With a ito.ss’s, Chevalier's, or Lerehour.s’ single lens, 
three inches diameter, and half an inch diajihi'agm, the ohji'ct 
to he eojiied, well lighted hy the sun, the jiajier will re<purofrom 
four to six luinntes’ I'Xjiosnre. 

“ tilltly. Take ont the three glasses, which will still tirmly 
adlu'i'e, sejiarate them gently, and remove the piece of moistened 
jiajxT, which mu.st not he used again. Now lift ujithe {ireiiared 
|ia]ier hy one corner to the extent of half the glass, and pour 
into tile centre ahont one drac^im of a saturatcil solution of 
gallic acid, which will immediately diffuse itself, liaise also the 
other eorner to facilitate its I'xtension ; and si'i've the others in 
like manner. The iinttge takes geuevally from ten to twenty 
minutes to develojie. Hold uj) the glass to a candle tti watth 
ifs intensity. When sulliciently developed remove the negative 
from the glass. Wivshit in two or three waters for a few liours, 
dry with hkitting-{ia}ier, and immerse lach sejiarately for ten 
minute.s in a hath of bromide of potassium in solution : then 
wash and dry. 

“ The iodide m.iy he removed hy means of hyjio.snljihite of soda 
in the usual way, twelve months afterwards, or when convvnient. 
If,’’ says Mr. Thomas, “ the pi'oeess has been carefully eondneted, 
foui' tieautiful negatives must .he the i-esult. I was ten days 
working incessantly at Poilipeii, and scarcely e\er knew what a 
failure was.” 


Mr. Muller, a gentleman who has been jiraetisiug photography 
.w'ith great success at Patna, in the East Indies, has communi¬ 
cated his ])rocc.ss to me, which is as follows 

A solution of hydriodate of iron is made in the jiroportions 
of 8 o)' l!) grains of iodide of iron to 1 ounce of water; this 
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solution is prepared in the ordinary way, with iodine, iron turn¬ 
ings, and water. The ordinary paper employed in photogpraphy 
is washed on one side with a solution of nitrate of load (1 5 grains 
of the salt to 1 oimce of water); when dry, this paper is iodized 
^ithor by immersing it con\])letely in the solution of the hydrio- 
date of iron, or by floating the leaded surface on the solution. 
It is removed after a minute; or two, and lightly dried with 
blotting-paper. The ])apft- now contains iodide of lead and proto- 
nitrate of iron : wliile still moist it is rendered .sensitive by a 
solution of nitrate of silver (100 ggains to the ounce of water) 
and placed in the camera. After^ the ordiiiaiy exposure it may 
be removed to a dark room ; if the* imiige is not already deve¬ 
loped, it will bo found speedily to ^appear in great sharpness 
witluyat any farther application. It rixay then bo fixed with the 
hyposulphite of soda in the usual manner. 


In December 18/52 Sir John Horschel communic.ated to the 
p.ages of the Atlutnaium a letter from his brother-in-law, Mj'. 
Stewart, a resident at Pan, in the Pyrenees. In this he states, 
that, at the suggestion of Professor Regnault, he was induced to 
adopt a process of manipulation which gave some charming re¬ 
sults, and which he thus describes;— 

; “ The following observations arc confined to negative papci’ 
processes divisible into two—^the wet and the dry. The solu¬ 
tions 1 employ for both these pi'ocesses are identical, and are as 
follows:— - , 

,Soluj:ion of iodide of potassiiun, of the sti-ength of 5 jxarts of 
iodide to 100 of pure water. ” 

Solution of aceto-nitrate of silver, in the following ]>roportions: 
—1/5 parts of nitrate of silver, 20 of glacial acetic acid, 150 of 
distilled water. 

Solution of gallic acid for developing—a s.aturatcd solution. 

Solution of hyposulphite of soda, of the strength of 1 part of 
the salt to from 0 tp 8 parts of water. 

For both the wet and diy process' I iodize my paper as fol¬ 
lows :—In a tray containing the above solution I plunge, one by 
one, as many sheets of paper (twenty, thirty, fifty, &c.) as are 
likely to be required for some time. This i? done in two or 
three minutes. I then roll up loosely tltc whole bundle, of sheets 
while in the bath; and picking up the roll by the ends, di'op it 
into a cylindrical glass ves.sel with a foot to it; and pour the 
solution therein (enough to cover the roll completely^); in c.tso it 
should float up above the surface of the solution, a little piece 
of gla^ may be pushed down to rest across the roll of paper and 
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pi’cvent its rising. The vessel vith the roll of paper is phxced 
under the receiver of an .air-pump and the air exhausted; this iff' 
accomidished in a very few minutes, and the piper may be left 
five or six minutes in the vacuum. Should the glass bo too 
high (the j)aper being in largo sheets) to be inserted mider the 
pneumatic pumpreceiver, a stiff lid lined with India-rubber, 
with a valve in the centre communicating by a tube with a 
common direct-action aii-puirtj) may be employed with equal 
success. After the jiaper is thus soaked hi, viu'iio it is removed, 
and the roll dro])j)ed back ipto the tiuy with the solution, and 
thus slua-t by slu'ct picked off and hung u]i to diy, wht'ji, as with 
all other iodized paper,* it will t<'e]) for an indefinite time. 

“ I cannot say that T fully uuderstaud the rationale of the action 
of the air-pum|), but several valuabh; advantages fire obtfiiucd by 
its use1st, The p,aper is tlioroughry iodized, and with iin eipiii- 
lity tlo-oughout that no iiinount of soiiking jirocures, for no 
two sheets of jiajicr arc iilike, or (ven one perfect throughout in 
t(^\'ture, an.l air-bulbs are impossible. I'd, The opertition 'is 
ficconiplishcd in a quarter of iin hour, which generally occupies 
one, f \> <), or more hours. 3d, To this ilo 1 chiefly atti ibuti^ the 
fact that my jiaper is never sohirized even in the brightest sun; 
fiml tluit it will bear whfif.ever fimomit of exjiosure is necessiiiy 
for the deepest find most impenetrable shadows in the view 
without injury to the bright lighj.” 

“ Wet Process. —To begin Vi ith the wH process. Having ])re- 
jiiired the iibove solution of aceto-nitriite f>f silver, float ii sheid of 
the. iodized paper ujfoii the surface of tliis swisitive bath, le;ivitig 
it there for about ten minutc.s. Dining this interval, Jifivir^' 
]il!iced the ghiss or slate of your slidci' (juite level, dip ii sheet of 
thiefe clean white printing (im.sized) jiajicr in Wiitm-, and lay it 
on the glass or .slate as a wet lining to receive the sensitive 
sheet. An expert manijmliibir may then, removing the simsi- 
tive sheet from the bath, extend its .sensitivi! side uppermost on 
this Wet paper lining, without iillowing any air-bubbles to int(>r- 
vi'iio ; but it is difficult ; and a very siinjilc find most effectual 
mode of avoiduig aii'-globules, pirticnhuiy in handling very large 
sheets, is as follows:—Pour a thin hiyer of water (just sufficient 
not to flow over the sides) ilpon the lining pfiper after you have 
extended it on ycur glass or slate, and then lay down your sen¬ 
sitive piqier gently, and by degrees, and floating, as it were, on 
this layer of water, and when extended take the glass and 
pajKTs between the finger and thumb by .an upj«;r comer, to 
lirevent their slipping: tilt it gently to alhffv the inteiqiosed 
wati r to flow off by the bottom, which will leave the two sheets 
ailhering closely and perfectly, without the slightest chance of 
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iiir-bubblcs; it may then be; left for a mimite or two staiidiu'' 
upright in the same position, to allow every dro]) of water to 
escape; so that when laid flat again, or placed in tin; slider, none 
may retui-n back again and stain the jjaper. Of conrsi^ the 
sensitive side of the sheet, is tlnis left exposed to the uninter- 
ru 2 )ted a,(dion of the lens, no protecting 2 )late of glass being 
intei'jK'sed; and even in this dry and warm climate, I find the 
humidity and the attendant sensitiveness jirescrv-ad foi' a coujfle 
of hours. 

“ Dry Process. —Tn prejwring shjjets for use when dri/ for tra¬ 
velling, &c., I liavc discardwl the use of previously wa.xed j)ai)er, 
thus getting rid of a troublesome Operation, and jiroceed as fol¬ 
lows;—Taking a shc(;t of my iodized j'ajHir, in place of floating 
it (as for the wet jirocess) on the sensLive bath, 1 jflungo it fairly 
into the bath, wdierc it is left to soak for live or six minutes; 
then removing it, wash it for about twenty minutes in a bath, 
or even two of distilled water, to remove the e.xcess of nitrate of 
silver, and then hang it uj) to dry (in lieu of diying it with 
blottiug-j)aper.) Pajau’ thus jjrejtared jtossesses a gi-eater defp'ee 
of sensitiveness than waxed jiajier, and ja'cserves its sensitive¬ 
ness, not so long as waxed 2 )a])er, but sufliciontly long for (dl 
practical purposes, say thirty hours, and (wen more. The Eng- 
lisli manufactured paper is far superior for this i>ur]iose to the 
French. To develoiie these views a few drojis of nitrate' of silver 
are required in the gallic acid bath, and they are finely fixed and 
waxed as usual.” 

It will be a])])arent to the careful reader, that all the jjrocos.ses 
gjven,yirc in all essential jiarticulars the same. To a few sinqilc' 
alterations in the manijiulatory details are due all the variations 
in sensibility, and in the general effect of the resulting jiicture. 

The main principles are ;— 

l.s<. To iodize the jiajier—that is, to secure a uniform coating 
of iodide of silver over every j'art of the siufiice of the paper, 
and an. entire .absence of either the alkaline or the metiallic 
nitrate. 

2nd. To have an excess of nitrate of silver sjiread over the 
iodide a short time previoirsly to using the paficr; and if a high 
degree of sensibility is required, the combination of such mi 
organic decomposing agent as gallic acid. , 

In all the photograplis obtained by this process, the impres¬ 
sions from green loaves are very imjicrfect. This is only to be 
obviated by aihqiting the advice of Herschol, and substituting 
the bromide for tlie iodide of silver. The following remarks an- 
so much to the point, that I have transferred them from the 
JourtKd of tlte PJwtographic Society :— 
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'■ T have read, ‘‘ says Sir J. F. W. Horscliel,"' wAtli cDiisidei-iiMe 
interest tlic remarks of Sir W. J. Newton, On in 

il.t J rtinlic view, communicate*! to the I’hotog'nijiliie Society, 
and hy them ]>rintcd in the Journal of their Society (No. 1). 
These remarks are in perfect eoiisonanoo with niy own impres¬ 
sions as to the alisenee, in tlu; very best pliotojjrajdiic idiiilKcn/u' 
I have setai, of a true artistic^re|>resentation of the I'elative in¬ 
tensities (.iflijrlit and sha.de, the eonse(pience of wliieh is usually 
a most paiufid want of keepiijrf ;—a. .struj'jjle to conn' forward of 
pills which nature sujipiesries, and a want of war/ciinj out, in 
(^atnri's which, to the eye, .yre.palpahlv distinct. 

“Sir W. d. Newton* strikes with the triu' eye of tin' jiainter 
on the more jiromineiit evil of the whole case ; he .says (p. (1), 

‘ Wondeit'ul as the. jiowers of tin' camera are, we have not yet 
attained that degi-i'c of perfection as to i-epresent tiiithfnlly the. 
etfeet of eo/oer.v. and eonsei|uently of liijht, dud kJiiiiIi'. For in¬ 
stance, a lii ic'ht roll or yeilow, which wonhl act as a. liijJil mi 
nature, is always lepresent.ed as a ihirh in the camera, and the 
same with <;reen. l!hie, on the contrary, is always lii'hter, 
llenei-theim]io,-,sibilily of represeiitim' the true elTect of nature, 
or of a picture, by means of jihotoorajihy.’ 

“ No one can liave viewed the exipiisite [lictures of M, llei,'- 
nault or Mr. Htewart, without feelin" that vei//tntioii, is unduly 
black and wanting in arti.stic [♦roduction. No one who has 
studied coloni's, aiot as an artist, but as a photologist, can for a 
moment be ignorant of its cause. Tbe red and yellow rays, and 
iwjiixidUi) the fonner, which J'orin so Invyc a portion of rc.ijclahh; 
(/reeus, are su])prcs.sed. 'J’hey affect not the materials at^ire.sewt 
used in the 2 'hotograjihic art in its highest develojimeiit. 

“ One word sutlices for the key of the dillieulty—JoruNi;. It is 
to the jiractically e.xolusive use of this element that the wliole 
evil conijilainod of (most justly) is attributable. I have shown 
(see my jiaper.s, Phil. Trans. ItOd, 1S43, Aiiicles 13ih 317, and 
‘ On the Action of the Itays of the Solar Sfiectrnm on- the Da¬ 
guerreotype jilate,’ Lowl. Ed. and Dahl. Phil, ./iwr/nd,* 1843, 
Art. xix.) that iodized silver is insensible, or nearly so, to the 
red and orange i-ay.s—that its -range of sen.sihility begin.s, with 
astonishing abruj)tuos.s, beyond the medium yellow and within 
the bhu. region—is j)ow,ei-ful at the indigo, and extends tar into 
i-ays which have absolutely no elfect in producing vision. No 
wonder then that iodine produces pictures unsatisfactory to the 
aitistic eye. Iodine then must be thrown overboai-d or limited 
in its use, coi/te qui coiite (and the sacrilice is a fonuidable one), 
if 2>hotogi-a])hy shall evei- satisfy the desires of the aitist.s, 

“ What then are vv-e to have recour.se to ? Bromine. ne"- 
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photograpliy has to he created, of which hromine is the basis. 
This I have proved iu my experiments ou this substance {Phil. 
Tra^. 1840, Art. 77 ■, also xix. Loiul. Ed. d-c. Jountxd, 
above cited). The action of eveiy lumimms ray, so far as csin 
be traced, is ecpiable throughout the spectrum ; but the rays 
beyond the luminous ones act powcrfixlly, .and these must be eli¬ 
minated. A glass screen, with a yeiy slight yellow tinge apjdh^d 
close to the focal picture, or, still better, a glass cell, with opti¬ 
cally true surfaces, coutixining a weak solution of sulphate of qui¬ 
nine, accoi’ding to the recent results oi‘ I’j-of. Stokes, will effec¬ 
tually cut off'these, and reduce the ijetion of the rays within tli# 
limits which art recognizes. I Ix.-licve Ill. Becquorel lias used 
the latter liquid with a similar view, I will mdy add, tliat it 
were much to be wished thi,'t artists would study die spectrum 
and its liabitudes iu relation to their pigments.” 


Section II.— Calotype Phocess on Gelatine or Albumen. 

The use of organic matter in facilitating the change of the 
silver salts very eaily engaged the attention of Sir John Herachd; 
and from time to time, following his Kugge.stions, others have, 
employed various organic matters, albumen and gelatine being 
the favourite substaneiw. Thttic liave been jirincipally used for 
the purpose of S)irea(ling jihotographic iirejiaratious on glass, 
which wc shall have particularly to describe : at the same time, 
'they are stated to have'been employed with much advantage 
ov jiaper by some photograjihists. ^ For the negative pictiu'es, 
Gustave Le Gray gives us the following directions and parti¬ 
cular infonnation :— 

First Operation. —Di.sso]ve three hundred grains of isinglass 
in one pint and three quaiters of distilled water (for this ])urp 0 se 
\ise a water bath). 

Take one-half of tins preparation while warm, and add to it 
as imder :— 

Iodide of potassium. 200 grains. 

Bromide of ditto ....•.» 60 „ 

Chloride of sodium .34 „ 

Let these salts be well dissolved, then filter the solution through 
a piece of Unen, put it, still warm, in a lai-ge dish, and plunge 
in your paper completely, leaf bj' leaf, one on the other, taking 
care to prevent thb air-bubbles from adhering to the paper. 

Put about twenty leaves at a time into the di.sh, then turn 
the wjiolc, those at the top to the bottom, then take them out 
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<me by one, and bang them by one comer with a })in bout like 
t]ie letter S, to dry sjwutaneously. 

When hung up, attach to tltf! opposite oomcr a j)iccy of 
bibidous pii)er, -which will facilitate the drying. 

When the paper is dry cut it the .dzc required, and ])re.serve 
it in a folio for use; this pijicr lujiy be made in the day-time, as 
it is iKtt sensitive to light in tjiis state. 

I'he bromide does not, in this eas(% act as an iiccelcrator, as it 
does on the silver plates of the dagneiTeoty])e, bec:iusc, instead 
of quickening, it retards thi»operation a little ; its action is to 
])resene from the gallic aejd.the whit(‘ of tin; ])aper, which 
would blacken more Vajiidly if you emjiloyed the iodide of 
jiotassium alone. 

Second Operation. — rr<q)aie, by ilie light of a tiqxT, the fol¬ 
lowing solution in a sto]))iered bottle :—iJistilled wsiter, ti fluid 
ounces; crystallized nitrate of silver, fl.iO gniius. 

AVhen the nitrate is dissolved,' add 1 ounce of erystallizable 
acetic ,‘icid : be careful to exclude this bottle from the light, by 
<a)veriug it with black paper. This soli'tion will keep good until 
the whole is used. 

AVlieii you wish to opiaute, pour the solution ujion a. ])oi'celaln 
or glass slab, suri'ounded with a glass or jiajier border to kt'cp 
the li(pdil from running olf. I usually take thi^ solution out 
of the bottle by means of a jiipi'tie, so as to ))revent tlui distri- 
iiution of any pcdlicle (tf dust or other impurity over the glass 
slab. 

Tak(! a sheet of the iodized paper *by two of the corners, 
holding them perpendicidarlY, and gently lowei' tlm mifldh^ ilf 
l.he paj)er iqjou the centre of the slab; gradually dejiress until* 
the sheet is ojually spread; repeat this (qieration several time.s 
until the air-bubbles disappear; take also the jireeaution to keep 
tlmu]»j)er side of the paper diy. 

In order to pi'event the fingers from sjiotting the jiaper, jiass 
a bone paper knife under the corner of the sheet, to lift' it from 
the slab between that and the thund). 

Let the sheet remain uptn the .slab until the formation of the 
ehloro-l iromo-iodide of silver is perfia-t. 

Tills may be known by tie disaiijicarancc of the violet colour 
wliich the back of the piyier at lir.st presented; it must not be 
left longer, otheiavise it would lose its sensitiveness. 

The time required to cfl'ect this chemical change Ls from one 
to five minutes, depending upon the quality of the paper. 

•Spread upon a glass, fitted to the Ifame of tie camera, a piece 
of white jjaiaa' well soaked in water ; ujion this place the pre- 
pai'ed sheet, the sensitive side upwaixls. 
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The paper wfiioh you place uudenioatli must 1)0 free from 
spots of iron and other impurities. 

It is also necessary to mark the side of the glass which ougli! 
to be at the bottom of the cameiu, and to keep it always ii, 
dined in that direction -v^hen the j)apers are applied ; if fids 
j)recaution is neglecbd, the liquid collected at the bottom, in 
falling over the j)re])ar<!<J ]>apei', w,ould not fail to produce sjiof.s. 
The pa])er thus a})plied to the glass will remain there for an 
hour without falling olf, and can be placctl within that time in 
the camei’a. v 

When I am going to take a pr«o|[at a distance, T moistcai th“ 
sheet of lining paper with a thick solutmu of gum arabic, and 
can thus pi-e.serve foi’ a longer timcf iti^humidity and adhesion. T 
can also in this case make ur.t'. of two glassc^s between which the 
pa])er is jilaced, according to the direction of M. lllainjuart Ever- 
ard; but it is ncc<!ssary to take great care that the]>lates of glass 
are ])erfe(d,ly clean, and to have tlann re-])olished if scratched. 

I (nn])loy for this ))in-])ose blottiug-])ajH.U‘ to clean them, as 
well as my plates ; it is much superior to liTien, and absoi'bs 
liijuids and imjnirith'S that adhere to it. I never spare tlie 
blotting-jiajtci', foi- 1 would j'atber use a leaf too much tluin be 
un(!ertain about the cleanness of ray glass. 

When the sluiet of lining ]>aper adheres well to the glass, it. 
shcmld not be removed, b\it «>idy moistened afresh with watei", 
after which you may a]i])ly another sluait of the sensitive pip<'i-. 

In jnn^paring several sheets of the sensitive paper at a time, it 
is not nece,ssiiry to waslrthc slali for each sheet; you necil only 
(h’aw (Tver it apie,oe of white ])a]i(uyto remove any dust or pellicle 
■formed. 

When your op('raiions are finished, you may pour back the 
ac((to-nitrate of sih'ci' into a bottle, and rcseiwe it for another 
time. 

The necessity of employing JM. Le Gray’s ])apei‘s in a wot stati' 
is their Inost objectionable ipiality, but certainly the I'csults ob¬ 
tained by sti'ict attention to his directions are often excficdinglv 
beautiful. For developing the image the following is recom¬ 
mended, which does not, however,^ difl’cr essentially from the 
devclojiing processes ali'etuly described. 

Make about a pint bottle of saturated soluvion of gallic acid, 
luiving ijcid in excess, and using distilled water ; decanf a poi' 
tion into a smaller bottle for general use, and fill up the other 
bottle ; you wiU thus always have a clear satui'ated solution. 

Pour upon a slab of ghw.s, kept horizontal, a little of this 
liquid, spreiuling it Ccprally with a slip of paper, then apply' the 
•paper which has been expo.«ed in the same manner as described 
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for the uegativo paper, being careful to keep the back dry. 
Watch its developmeut, which is easily observed through the 
l)ack of the pajHir; you may leave it thus as long as the back of 
the image does not begin to spot. * 

Wlien it is rendered very vigorous, remove it (piiekly to 
iiiiotlier clean slab, and well wash it in several waters, occa¬ 
sionally turning it, and gently passing the fingca- over the back; 
liy l.his means you I'emove ahy crystals of gallic acid which 
might .sj>ot the 2 )icture. 

The ii]ij)ear<incc of the iuiijgu at the end of this ]a-ocess will 
eiiabli’ you to judge if it was expostnl in the canuTa tlui j)roj)er 
lime. • * 

It it becomes a blueish grey all over, the jiajier has beni ex¬ 
posed too long ; if the sirongest lights in the object, which 
should be very black in tlie uegatiw, arc not de-cjier than the 
lialt-tiuLs, it has .still been too long exposed; if, on tlu‘ contrary, 
it has been e.xjio.sed too short a time, the lights are but slightly 
marked in black. 

If the time has been just right,, you will obtain a pi'oof 
which will exhibit well-deiined coutiiists of black and white, and 
(he light parts will bi; veiy transparent. The o[)era.tion is 
sometimes accelerated by heating the gallic acid, and by this 
process t he dark jiaiis of the ])iclnre ai-e, rendered very black. 

To lix these negative proofs, .a,\ery stiong solution of hyjio- 
suljihite of .soda,—about. 1 ounce of the hyjiosulphite of soda to ft 
tlnid oiiiH'es of water,—is employed, and the picture is allowed to 
remain in it until every' tiaee of yellow;ioss is removed from the 
paper. . , 

The use of albiinnm on jiiTjier has not been extensive, noi' do 
I conceive that it offers any peculiai' advantages. 'J’he best 
mode of proceeding is to beat the white of eggs into a froth ; 
then Set the fluid aside, at rest, and, when perfectly clear, make 
wifli it the following solution :— 

White of Eggs, 2 fluid ounces and a half. 

Iodide of Potassium . . . 5ti grains. 

Bromide of Potassium . . . I5.J „ 

Chloride <^f Sodjum ... 4 „ 

Pour the solution into a dish placed horizontally, taking care 
•that the froth has entirely disajipeared; then take the jiajicr 
that you Inave chosen, and wet it on one side ordy', beginning at 
the edge of the di.sh which is neiu'est to you, and the largest side 
of the sheet, phicing the I’ight angle on the liipiid, and inclining 
it towiu’ds you; advance it in such a manner as to exerci.se a 
pressure which will remove the air-bubbles. Place before vou a 

p 
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light, so as to he able to perceive the hubhle.s, and to push 
them out if tliey remain. 

Lot the loaf imbihe for a miuuto at mo.st, without touching it; 
then take it up gently, but a\; ojic'e, with a very regular move¬ 
ment, and liang it up ))y t]ic cornel' to dry. 

You pn^pare tlius as many leaviis as you wish in the same 
bath, taking care that thw'o is always about a ipiarter of an inch 
in de])th of the solutiob in the‘dish; then ])laee your sheets 
(thus prcjiar(Ml and dried) one on tlie othei' between two leaves 
of wliit(? jmper, and j>ass overtliem^evend times a veiy hot iron, 
taking out a h^af each time ; you will thus render the albumen 
insoluble. ‘ . 

The ii'on should be .as hot as it can be without .scorching the 
jiaper. ' 

Then use this m^gative‘papei- exactly like the first paper 
named ; only great attention must bo observed that the im¬ 
mersion in the ac(i,o-nitrate liiitb is instantaneous, and that 
the air-bubbles art? immedi.'itely drivaai out; for iweiy time yon 
stop you will make stains on the. paper, it is also necessary to 
warm nioderiitely the gallic acid. 

One of the best .smwiccw remha'ed oy the albunu'n to ]>linto- 
grajihy is, without doubt, its apjiUeation to the ])r(^i>ai'ation of tie- 
])ositiv<! jiajier, to W'hi(!h it gives a brilliancy a,nd vigour difiie- 
to obtain by any other method. It is prepared thus ;— 

Take white of egg.s, to wdiieli add the fifth part by volume of 
saturated .solution of chloride, of sodium ; then beat it into a 
fi'oth, mid ilecant the (;le.ar liipiid after it has settled for one 
l^ight.. 

With this thejiaper is first washbd, and then a strong solution 
of niti'ate of silvei- a. 2 )plied. 

The following is the jirocoss adoi'tod by M. Bhmuuart 
Evcnml:— 

Mctlu)d of imiparvMj jxqx'r with, alhonwa, so that it may bo 
enqdoyed dry .—The pa,jxu- ja-ejiared by means of albumen jxis- 
sesses. Jirojicrtiiw analogous to those prepared by means of serum, 
but in a much less degree; the fonner, liki; the latter, may be 
kept for an indetiuiti! time after its prejiaration 'with the iodide 
of ^lotassium, but after having been submitted to the .action of 
the aceto-nitr,ate of silver, it will not keep goojl beyond the next 
day. The imjirossious obtained by melius of the following pre¬ 
paration are admirable : though not so well-defined as those on 
gla.ss, yet they are more beautiful, .as the outline is less haish, 
and they possess •more hai-mony and softues.s. It must not be 
forgotten that the jireiiarations ■with albumen change with 
comi^ative slowness. 
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Beat into a frotli the whites of p"gs, to -which a sjitainited 
solution of iocliile of potassium and bromide of jiotassium lias 
been added in the ju'oportion ()f tlyrty droj)S of the former and 
two drops of the latte?- for the white of eaidi ego ; h't tin- i?iix- 
tu?'c sta?id luitil the froth ?-(-ti?i-ns to a liijuid state, lilter through 
clear ?)iuslin, and collect the albuiyeii hi a largi- flat vessel. On 
this lay the jiajier to be ]ire]>a?-ed, and allow it to l-einain there 
some minutes. * When it has imbibi'd t he albunn'ii, lift it nj) by 
one of its conicr.s; let it1((;^dl ■ain. and lastly di-y. by suspending 
it with pins to a line 'ir cord *cross the room. - The subs(>(|uent 
ja-cjiaratioir with the jiceto-intrylc of silver is in every re.sjH'et 
.similar to that foi- tin’ ordinary Oalofipc paper; care being 
taken not to drv it bctwi-cn the two folds of bIotting'pa]M;r 
until it has bciiomc jicrfcclly transjiaynl.. The c\-]io.sui-c of the 
pi'cpared ]i-i|icrto the lii;-ht in tlic caincr-i is done in thesana* 
way, aial the .same treatment with Gallic acid is fdlowctl: it 
will, however, bi' foniid that tlic time n-t|uii-cd for exposure 
will gcneially be four or five niiioilcs. 

nf t*llmf'nr t'l'rn}! mij ft pnsitiVf^ mifUJt'. 

Tiie ]iosiji\(‘ pa]ier prepared with albumen eives ini)iressions 
■ ■-wliat shining, but of a verv rich tom-, well defined, and of 
]ie I ti.oe-iKireney ; it i-|irepai-eil in the following manner:— 
To (ji,. .itv ei’ white of eggs ailil 2b )u-r cent, by weight of 
warer. 'aiurated with ehlm ide nf S(*(linni ; beat into .-i froth, ttud 
fi.t‘r .-i.^ in the jirevion.s operation—oidy in this ea.si-letivi? the 
■mper in e-mtaet with the .dbnmen for half a minute ; hang it 
.JI (o dry, which it n^ually d-ies in six io eight minutes; then 
lav it on a vessel containing iigsohition of 2b jiaits of nitrate of. 
.silver in Kill parts of water. lA-ave the ptipt.-r oti the sohttion 
li.r at h-.ist six minutes, then jdaee it on a ])late to dry. 

1’he sertun of milk Inis idso been emjiloyed on ]iaiier tis a 
litiiekeniiig agent, and some of the French authorities spetik 
highly of it ; btit 1 am not emibletl, from my own eNjie.rienee, to 
speak of its advantiigcs. 


Section III. —Calotype Pkocek.s on Waxed .Paper. 

The most sucecs.sful operators xvith waxed pajier liaxxi been 
M. Le Gray' on the Continent, and Mr. Ft-nton in Knglnnd In 
u work lately jmblished by Le Gray, he has entered into the 
(juestion of the physical agencies which are aetite in prodticing 
the chi'iiiical changes on the various prcptirations employed. 
Throughout the es.say, he exddeutly labours under an entire 
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miseonceptioii *f tlio wlmlc of the [)hcnomeiia, curioiisly enough 
giving a false interj)i'(^tatioii to e^•l■l•y fact ffis niaui]iulatorj' 
details are v(^ty perfect, hut his sei(Mitific explanations are only 
so many sources of eiTor. 

First Process: To Wax the Paper.— This process divides itself 
into sevenil jiarts, waxing the )iii|M;r lieiug the fii-st. For this pur¬ 
poses he ta,l<(!S tine ]iap(!r prcjearesl hy Lacroix d’Angouleine, or 
that of Caiison hrothei-s of Aiiiiohay. A. large' jilate eef silvered 
ceeppe'r, .suedi eis is ctriieleiyeeel for thee eliigiie'i ieefetyjee, is eihtaincel 
anel place'el ujieeii a trijieeel, with a l;,unp uiieh'i-neath it, eir iipeai a 
wateir-hiith. The shee't eif pape'r is sjire'ael eijeeiti thee silve'r plate, 
anel a pie'cee eif pure white' wax is jiasseeel lee iuiel fro upeiii it until, 
he'ing me'ltcel hy the' he'iit, it is se'e'ii th;et the ]iii)ie'r has unifeiniily 
ahseerhe'el the' nie'lteeel wjix. Wlwn this has tlieii'eeeighly tahe'ii 
place;, the; juijeeu' is tei he' phieeeel he'f wee'U seiliie' fiilels eif hleetting- 
jxijieer, anel them an ireeti, nieielcrateily leeit, heing jiasseel eeve'r it, 
the hihiileujs jwpeer I'cineive's any excee.ss of Wiix, iinel we ohtain .i 
jiajicr of pe;i'fe)ct tiiinsjKireney. 

Second Process: To Prepare the Negative Paper, —Tn a 
vessel of poreehin or e:irthonwiirc evijeahle eef holeling 5 jiints anel 
a ejuiirter of distilled wate'r, put ahemt 4000 gi-ains eif rieie;, anel 
alleiw them to steep until the grains iirc but sliglitly hroken, sei 
thiit the wate;r conteiins einly the; glutineius peirtiem. In a little' 
less than a epiart eif the rice' seihitiem thu.s eihtaine'el, elisseilve;;— 

Sugar ett ]\Iilk.02(t giiiius. 

loelidc eif I’eifassnmi .... 225 „ 

(iyaniehe eif l*eitas.sluui ... 12 „ 

Flueiridc eif I’eitassiulii i. . . 7 „ 

The liepiiel, when filtered, will ke'.cji for a king time without 
alteration. 

When yeiu woulel prepare the; pajie'r, seimei eif this seilutiein is 
put into a large elish, anel the waxesel pajicr, shee;t hy sheet, is 
plungegl into it, one over the other, reanoving any air-huhhles 
whiejli may form. Fifteem or twenty sheets heing placeed in the; 
hath, they arc allowed tei soak for half an hemr," or an hour, ac¬ 
cording to the thickness of the paper. Turning eiver the whole 
mass, commence hy removing the first sheet immorseei, anel 
hooking it np hy one comer with a pin hent in the shape of the 
letter S, fix it on a line to dry, anel Remove the drop from the 
lower angle hy a little bundle of blotting-paper. M. Le Gray 
then remarks that French and English paper should never he 
mixed in the sasne hath, but prepared sopurately, as the “English 
paper contains a free acid, which immediately precipitates an 
iodide of starch in the French jiapers, and gives to them a violet 
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tiiii.” Tlu' j);i])LT liL'iiig ilrv is to Is- juv'crvi'il lor iiso in .1 
])or< folio. 

Third Process: To render the. Waxed Paper Sensitive. - 

Mak I.' ii solution of 

Distilli'd WiitiT . ^ •J.iL'.') or.iiiiN 

(’lystulliziMl nitnilo of sihcr . 77'. 

slid Avlion tliis'is dissolved, itdi! of 

* (’rystsllized seelie seid orsiiis. 

» 

Papers jiri'pared with (his johitioii will ki'e|i well for a few 
days. i\l. I.e (Irav. lafwever. reeomtneiids f.>r his waxed psjier. 
and for portraits, that the ipisnlitv of iiilrste of silver he in 
eresseil to I.‘i.'i ersins, anil that it slaaild l>i' used nioi^t. 

The nieihoil of preparite.: these jiapers is to Host upon an 
horizontal plate of olas., either of tlie atjov e selnt ions, and lalcine 
a jiieee of the iodized j>a]ier. to earefully pla<e it niion (he llnid, 
taking oroat care that no aii-lmlihles interpose. The paper must 
I'einain a short time in eonta.et with this sensitive tluid nnt.il 
cliemioal coinhination is effected. Pour or five minutes are. 
required for some papers, and eight or ten seconds are sufficient 
for ot.her kinds. When a violet tint appears the paper shouhl 
be removed. 

For those jiapers which it is dgsirabli^to koeji for some time, 
as during a journey, it is roconimended that into one vessel of 
jiorcclaiii you jiut about live or six niiUilltres of the strong aceto- 
nitrate above do.seribed, and into anofiicr some distilled water; 
you jilunge comjiletely botli sides of the waxed and iodizevl jiap^r 
in the fii’st fluid, and allow it to remain iibout four or five 
minutes ; withdraw it, tmd jilujtgc it immediately into the hath 
of distilled water, in wduch let it soak for not leas than four 
minutes. When these jitijicrs are carefully dried they may be 
jire.served for some time for use, and by lessening the do.se of 
nitrate of silver this jieriod m.ay be considerably prolonged. It 
will of course be understood by all who have fiillowcd the pro¬ 
cesses described up to this jKiint, that tlic pajicra which luv pro- 
jwred for keeping are not • those wliich .are the most sensitive; 
hence it i,s ncees.sary’fco expose such a much longer time in the 
camera th.m tho.»r jirejiared by the stronger solution of silver. 
The more sensitive variety, under onliiuiry eircuinstances of 
ligiit, xvill require an exjiosure in the camera of about 20 seconds, 
the less .sensitive demanding about 10 or In minutes, according 
to the circumstances of light. • 

Fourth Process: The Development of the Image. —The pic¬ 
ture is dovelojied by the aid of gallic acid dissolved in distilled 
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water. Le GTay finds the following to bo the best propor¬ 
tions :— 

Distilled wat(!r.40 finid ozs. 

Gallic acid.GO grains. 

il 

The jiajicr is to be plunged into this solution, and allowed to 
reniain until it is fully develojied. The time will vaiy from ten 
minutes to two hours oV nuiro, aScoiding to the kitensitv of the 
rays incident on the p.i]K'r when in tlm eameia. The develoj)- 
ment of tin' image is much aceelei;i,ded by the addition of 15 or 
20 dro[iS of the aeeto-niti'ate of .'jilver. 

Fifth Process: Fixing. —it is llmnd eonvenient often, when 
on a jourin'}', to give a temporaJ'V fi.\edn(!ss to the jiietures 
obtained, and to eomjih'te the jiroeess with the hyposul]ihite at 
any time on your retui'n home. A wash of 3G0 giains of bi'omide 
of potassium to two ipiai ts of water is the strength which should 
be emjiloyed. 'I’lie jirocc^ss of fixing with hy]>osulj)hite consists, 
as in other jH'e])arations, simjilv in soaking the ]iaper until the 
y('llow tint of the ioilide has disappeared ; the details are jiaitl- 
eidiirly gixen in the ehajiter on Fixing Dhotogi-.ijdis. 
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till-: iia(:i i;i!1:i:otyim:. 


f\' flic first <li\ isiiiii dl' this w.irk, all llic datails nf tlu' uridiiial 
|ir()iT,.si‘s a)'i‘ d'i\cn wflli l•l’ll'illl•|■alll^■ iiiiiiuli'uc^s, ami (In' \ i" 
ircttc licailnii; t<i that scc-tii'H cxhil'it'all tlie a]i|iarattis l•••l|lli^l'^l 
i'or cNiii the iiiijiiMM'il imnh'iii iiracUi-i-. 

Skction I.— r>.ua i:i;i;i,'s I .mi'kun i:i) .M ami'i i.atiun. 

'I’hi-Idllowiiid rciuai l<s l'\ M. I >adm‘ri i'on |ioH^hiii”'ami |ir<'- 
I'lariiii; the )ilati'^. tVom the <’.jm]il !•> llcmhis of Maieh I 
should lji> caref'lllly attemled to, as tin- iirelimitiaiA |iroee-.s ii|ioii 
whieh the suree-.,-of e\ i rt Miho-i jiieiit Hal e depeml 

‘ Since the ]Hildi<’atioii of my jiroees-. I ha\e iml Iks ii aide 
to oeeiiiiy myself miieh v.ilh it. The iii\e-t iyat ions to whieh 1 
devoted iny.sell hate heen in an ^•nli'’"lt new direct ion, and the 
e.\|ieriinetits tthieh they rei|iiiied were aiialoyoiis with the pre- 
eeditiy ones, only inasunieh as they were made on a tnelallie 
]ilate. However, I hate lalelt heen ^o niiteh struck with the 
itneintal results whieh the ii^ipressiotis yem i ally presetit^- et eti 
t hose of Jiersolis who are espeeiallt oeeiipied with them - that I 
deti'rmined to seek some means of remedying this serious ineon- 
veiiieiiee, tvliieh I attrihiite to two pritieipal causes. 

*•'I’he fir.st relates to'the operation of polishiny. whieh it i.s 
plivsieally iinjiossihle to elfeet withoiit leaviny on the surface 
of the Jrlate traces of the liiplid anil of I he other Mjhst.inees 
Used in tliis ojM-ratiou : iheeotton .-done tvliieh is employed, 
howeter clean it inav he. is siillieieiit to leatea fdm oi dirt on 
the silter. This first cause- constilnli's a tert yreal ohstaele to 
the .SUCCC.SS of the iifljire.s.sfon, heeatise it retards the photoyenic 
action hy prevci.'tiiio the iodine from eominy iti direct contact, 
with the silver. 

"'I'hc second consists in the alteration' of the tem|»eial are of 
tlie iiir with whieh the ]ihite is in conta<-t, from tin- lirst opera¬ 
tions to the inercitri.d ojperations. It is known that when a cold 
hody is surrounded tvitli warmer air it conden.ses its moisture. 
To tliis etl’cct must he altrihutcd the ditliciilty whicli i.s «;.\pe- 
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rienced in operating in a hnmid medium, especially when we 
come to the mercurLal ojmratioii, wliich requmw, to raise; a suit¬ 
able vapemr, a tcmjx'rature of 122" F. 

“ This vapoiu-, which iii-st heats the air contained in th<* 
apparatus, produces on the metal a dew which weakens the 
image. ] t is very evideait that this humid layer is very injui'ious; 
since itj for exani])h;, the jdate. on leaving the cameia obscura, 
be bniathed on two or three tini(;s, the mercurial'vajjour can no 
longer Ciius(; tin; ini]ir<;ssion to a]ip<;ar. 

“ 'J'ln; water which is con<h;nse(l,.MV'/; at tin; Nlif/hlPiit diffin'eiice 
of tnii‘iiKraliiri: bcitwta'n tlie suiface of a body and the sniaaaunling 
air, contains in solution, or in suspension, a non-volatile sub- 
stain;;', which might be called atmospherii; dust ; and as soon as 
the equilibrium of tenqicrat.iire is established lietween the air 
and the surfaci; of the botly, the liumid vapour which was con¬ 
densed on it is volatilized, and dejiositing on it the dust which 
it contains, goes on t.o In; rc-saturated in the air with a. fr(;sh 
quantity of this im|iure snbst.anci;. 

“ In oi'der as much as jiossiblc to neutralize this elfcct, the 
tenqn'rature of the jilate may be kejit higher than that of the 
suiTounding air, during each of the (qierations. lint it is im- 
])ossible to cause this heat to reach to 122" K., in order for it to 
be of tin; same ti’nqn'ratui'e as the vajiour of mercuiy, since, if 
tin; plate be exjnised to that degrei; of heat, aftei' the iqieration 
of light in the camera obscura, the image will be filtered. 

“ I first tried to absoi'b the humidity of the air in the mercu- 
riid box by the usual me;>ns, su<;h as lime, ite. ; but these means 
are insullieient, and only complicale the process, without giving 
a. good result,. Anotln'r means w liieb lias been proposed con¬ 
sists in va]>ourizing the mercury under the pneumatic machine ; 
by this jirocoss, truly, the dew on the jilate is avoided, but the 
]>ressure of the. air, which is indis]>ensable to the imjiression, 
is su])]iress('d. The I'i'sult.s thus obtained, also, are always 
wanting in jmrity. 

“The following is the ju-oeess at which 1 have .stojiped, 
because it. is very simjile, and because it obviates the two incon- 
vi'iiienees above mentioned ; that is to say, it trei's the silver as 
much as jiossibh' from all dirt or dust, and neutralizes the 
humidity jirodiiced by the elevation of tem]ier"ture in the jner- 
curial box. Jly the tii-st of these two .effects it inerea.ses the 
pronqrtitude, and by the second it renders the lights much 
whiti'r (esjieeially by the apjdieation of IM. Fizeau's chloride of 
gold) : these two effects an' always certain. The jironqititude 
given by this proeess is to that hitherto obtained as 3 to 8 : this 
proportion is aceui'ate. 
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‘ Tins )>r<icpss cmisists in covtTiiif' tlic pliitK after liaviiis; 
|iolisli('(1 it. witli a layer of vervjiure water, ami lieatiiio it v<-rv 
stroni;ly with a s])irit-lani]i, ami in afterwards jimirin:; otf this 
layer of water in .snoh a manner tfiat its n]>|'er jKirt. where the 
dnst which it has niised floats. <loes n#t toneh th<‘ plate. 

"It is necessary to have a fnitpi' of iron wire of the size of 
till’ jilate. having at one of its angles a hanille. and in the mid¬ 
dle, on the iwfi ojiposite sides, two small eram]eirons, to retain 
the Jilate when it is inelineil. ^\fter having jilaeed this frame 
on a liorizontal jilane, the jiltfe is jil.ieed on it. which is eotored 
a ith a layer of very pare \\ali;r. and jmttingas mneh aati'ras 
the snrfaee can retain,* The liottoin of the jilate is afterwards 
very strongly heated, aml yert small Imlililes are formed at tin* 
snrfaee. I!v degrees these Imlililes^ lieenme larger, ami finally 
disajiji'-ar ; the heal must he coni inned to elnillil ion, and theti 
the Mater mast he jioared otf. The ojieralor shonid eomnienee 
hy Jilai'iag the laniji under the angle of the frame where the 
handle is ; lint, hefiire reimo ing the frame. Ihi' angle mast he 
vets jiowerfally heated, and then, le,- gr.idn.dlt remo\ lag it hy 
means of the handle, llm watei- immediately hegins to itin oil'. 
It- mast he done in .sm-h a w.iy that Ihelampshall follow, under 
till Jilate, the sheet of water in its jirogress, and it, mast he 
Old; gnidnally inelined. and just satliident for the layer of water, 
in retiring, not to lo.-e in ihietness ; for, if the water wen- 
dried iij). there woald remain small isolated drops, which, not 
heing aide to flow off. would leave on the silver the dasl. vvhieli 
they eoiitain. After that, ihe jilate nvist not he rnhhed : very 
Jiare water does not destrov ^s jioli.sli. ^ ^ 

"This operation should he jierf nined only jasi hefire iodizing 
the Jilate. Whilst it is yet warm, it is jdaeed in the iedizing 

ho\. and. without allowing it to .d, it is snhmitled to the 

vajiottr of the aeeeh-rating sahstanees. I’lates thas jnejiared 
may In- kejit one or twodavsfall hough the sensihility iliminishes 
a little), jirovided that several jdates he jdaeed ojijiosile to one 
another, at a very short distance ajiart, and earefally enwi lojied 
to ju'event change of ail- hetween the jdales. 

-'The jdates eannot he too will jioiished. It is one of tln- 
mo't imjMii-tant jioiiTts to'ohtaina fine jmlish ; hat Ihe Jiarity 
often disajijiears w hen suhstam-es w hieh tidhere to the snrfaee 
of the siKer are used.—.sneh as tin- jiei-o.vide of iron, whii-h has 
heen very gi-neially made n.si- of for giving the last jiolish. 
This substanee, indeed, .seems to hni-nish the silver, and to give 
it a more jierli-et jioli.sh ; but this jiolish is fn-titions. since it 
does not really e.xist on the silver, but in fact on a very tine 
layer of oxide of ii-on. It is for thi- reason that there is re- 
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(]uire(l for pqjiishing them a sulistaiicc -which docs not adhere to 
the silver; ]mmicc, -wdiich I recommended at the commencement, 
leaves less residue. 

“ As regards the liijuid to h(‘ emjiloyed : in the firet ojK'rations 
nitric acid of li^e ilcgree.somist Ih^ emjiloyed, as 1 stated in the 
first instance ; hut for the last ojierations it must he I'cdueed to 
one degree. 

“The jiolt.shing with'oil and the heating may he sujijiressed. 

“ T tah(! the ojijiortunity afforded hy this eonimnnication to 
lay hid’ore the Academy the follow,vng ohservatious, which 1 owe 
to exjierienee :— 

“ The layei' jirodueed hy the descending vajiours of the iodine 
aTid of the accelerating sulistances forms with silvei- a mor<' sen- 
sihhi eomjiound than is ohtained with the ascending vajioins. 
I make this ohservation only to lay down a fact, for it would he 
difficult to emjiloy descending vajiours, on account of the dust 
which might fall during the ojioration, and from stains. 

“ 'The resistance which light exjiericnces in jiassing through a 
white glass is well known. This ivsistance is even greater 
than it ajijiears, and may he attributed not only to the dust 
which is left on the glazing in cleaning it, hut also to that 
which is naturally dejiosited on it. 'The ohject-glas,s of the 
camera ohscura is certainly in the same ease. To aseeitain this, 
1 Jiut the ohjeet-glass in cold water, which I boiled ; T knew 
that it was imjiossihle to ri'inove it without the sides. 'Phis 
ojieration had, therefore, no other ohjeet than to raise the tem- 
jierature of tlu' gla.ss to. 212"' F. C., and I then immediately 
Jiourcd on the two sides of the ohjeet-glass very jiure hoiling 
watei' to remove the dust. l!y ojierating directly with the 
ohjeet-glas.s, thus cleansed, T still further iiieivased the jiromjjti- 
tude. 'This means jiresenfs too many difficulties to he jmt in 
jiractice ; only care should he taken to clean the object-glass 
every day.* 

“'rhc atmosjiheric dust, Y hieh is the seourge of the jihoto- 
genie images, is, on the contrary, fiivour.ihle to images which are 
ohtained by contact or at a very short, distance. 'To he con- 
xinci'd of this, we have only to clean the two bodies which we 
wish to jmt in contact with the hoiliilg waiei-, as 1 have just in¬ 
dicated, and to keej) them both at the same tc.mjiei'ature as the 
air; there will then he no imjiression. which evidently jiroves 
that these images have no relation with the radiation which gives 
jihotograjihic images.” 

f 

* Professor Stokes has recently coufinueil the trutli of this by some very 
conclusive experiments. 
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SepTION II.- rOTJSHING THE 1’lATE. 

UjMiii tills sulijoot lint littlp ivfiialus to lif lulilfd to wlml if. 
stated in Diiguun’o's eiirlii-st lonii of nuuiipnlatioii, and the tow 
roniai k.s just i(uotod. ^ 

It is of the ntinost iiiijioitancc tliat a. voi-y jiorfoof iiiii'ior stir- 
faoo sliould lio*iii’odiiood. and to onsuiv too utmost froodom fiom 
all oriifaiiio niattof dnrina tlio jiolisliino, tlio jilato-lioldoi’ roiiro- 
sontod in two jiositions liy j <■. in Fit;, (i.'l, iias lioon do\ isod. 
riio ]ilato-lioldor is soonrod to a lalilo Iw a olam|i, and tlio jilato 
to lio Jiolisliod is lixod<i|ion Iho liori/.ontal -.nrfaoo of tlio jilato- 
lioldoi- liy moans of four lo;iidiMt;-soro«,-. jilaood at its oormu-s. 
Tlio (ilalo lanini; iindort;ono tlio proliminary ruliliint;. wliioli, a^ 
lioiiio a. oo|ii|iarativoiy ooarso o|ioralion. nood not fo fnrtlioi' do- 
tailod than it is in tlio oarlior sooti.m, and liatint; foon li\od on 
tlio lioldor, tlio last ]iolisli is to fo oivon to it. Tlio liand- 
iiiiir, /, ill Fit;, f-'i. i.s to fo dii'ti'd o\or with animal oliarooal, 
and uioistouod with a littlo spirits ot' wino; sonio oporafirs om- 
plo\ tripoli in a sialo of impaljiaflo jiowdor ini.xod witli ossi-ntial 
oil of laiondor. If, liouovor. any o.s.sontial oil is used, it mii.st 
fo i.soortainod to fo ipiito froo Irom oastor oil. - with wliioh it is 
vors commonly adultor.itod,— fy plaolna a droji on a, |iiooo of 
jiiqior: if it is a ptiro ossonlial oil^it will, wlioii warmod, out iroly 
ovaporato. fut if not, a oroasy spot will roniaiii. 

In iM. (.'landot's ostaflishmont, wlioro. from fuit; ox]iorionoo, 
tlio fost modes of nianipnlation arc introducoil, the last, fullino 
is otfootod in ;i somowliat diil^ront mannor. ^ ^ 

In a fox on ti roller, to whioli there is a handle, Fiye .V.l, is 
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Jilaeod a hui;; piece of diWi-colourod veUot, which can he tlniwn 
out and e.xtended, fy means of a sooond roller, upon the per¬ 
fectly flat tafle. The first foot or two, f >r example, is drawn out: 
the [ilato, which liiis already received its jirolimiuary iioli.shino, i.s 
placed taco dowuwafils, and feino jiros.-od close with the fin^'ers, 
a rapid circular motion is given to it, and in a few minutes it 
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rncoives its liis^host lustre. As the velvet becomes blaokeiicfl 
by use it is rolled off, th(^ portion remaining in the box being 
always ]Kirfe(-tly clean, and I'eady for use. The plate is now 
ready for receiving its sensitive coating, and, to avoid the chance 
of th(! surfina' toindiing niij’ othei’ object, M. Claudet adopts 
the sinijile. but mo.st efi'eetive mode of jiiishing it from thc^ buff 
into a s)ih('rieal wooden bowl, in which the jdati' re.sts by its 
four corners in jieifect fiiomity. 

As the (slges of the metallic jdates are generally sharp, they 
would often cut the bull's, w('re tbyt acicident not prevented by 

a suitabhi jdecaution. Fig. OO re- 
])resputs an ajiparatus called a phit<‘.- 
hm/b\r. The suitiu^e a is ]>eifeotly 
horizontal, and hasast(icl border neai- 
the bar h \ u])on the bar runsa press 
that carries a stead knife edge so roumhal as to be able to bend a 
plate but not to eait it. The silver jdate that is to be buihal is 
jihuaal on this ajijiaintus with an edg<‘ (dose to the back bar, and 
th(( pia'ss is then run along it from end to cmd. by whiedi nKsiiis 
the (alge of the silver jilate is bent downwards in a very slight 
degiaag but sulliciemt. to juawent any^ cutting action on the bull's. 
All the foiu' edg(^s of (audi plate are bent in the s:une inanuei'. 



Sf.ction 111.—To tlivE THE Sensitive Serfage to the Ficitk. 

"N^arious (a)m]iounds, calhal aiaaderatiug licpiors, have beam in- 
trodmaal, in all of whiedi we have <ainibinati(nis in various ]iro- 
])ortions of (dtlu'r bromine and iodine, or (ddoidne and iodiiu', 
and sometimes of the thiaa-. These are known by the names of 
Kau nroima'-. or Ihaimine AVater. Ihamiidc? of ]odin((, Ecahnan's 
Sensitive Solution, Hungarian .Liijuid, and Wooleott’s Aiaaderat- 
ing Anna'ie.an Fluid. These aeciderating compounds are em- 
])loy<'d after thejdate has lavn subjc'ctial to the vajxmr of iodine. 
They all napiire to be diluted with water until about the cadour of 
jiale slnuTy. The plate ise.xposial to theinllueuce of the vapour 
which is ('scaping from the solution used in the same manner as 
Avith tlie iodine, but the colour to b(! attained (hffersac(a(rding to 
the solution employed. An iodizing bo.x is shown at c, Fig. (i-d : 
at the bottom' (.if tliis some iodine is strewed, and in general it is 
((overed with a little sand or a canl;—the object of this is to 
avoid an irregular iwtion onanyjiart of the jilate: the box being 
adjusted with a coA'er, the iodiiu' is preservi'd from evaporation 
and lasts a long time. AAnion the plate has assumed its fine 
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yellow iu the kxliiiebox, it is removed lo llie aelioii of llie 
ioreeleraliiio aoeiits, li(]iiid orotherwi.so, asthe euseiuay he. 'I'lie 
followiiio niles will fijuide the e,\]>ei-iiiieuter in iisiiij; the dill'ereiit 
jirejiaratioiis. If hromide of iodifle he used as the aeeeleratino 
aReiit, the plate should remain o\er Jhe iodine until it is of a 
pure yellow tint, and over the hi-omine till of a deep rose eolour. 
I’v ohservino the time of exposifre necessary to nuider a plate 
-ensitlxc, any mumher of jilates may h< prepared e.vaetly aliki-, 
jirovideil that the .same ipiantity of the solution, always of an 
uniform strength, he put inti^the pan. I!y usinoa much weaker 
solution ;i lonjter e.vposuri' is then in-ees-siiv, hut lhe|ilatelie 
eoiue.' more evi nly covered.^iial Iheie is hssdanifer of havino it 
too mneh or too little acted upon hy the accelerator. 'I'he same 
reiu.ark will apply to other .leeeleratiiiit solutions. Tf liediiian's 
solution, or the Hum;arian lli|uid.?i pale yellow and lirrlit rose 
will he found most sensitive. As a oeneial rule, if I In'_v ellow 
eoloui' produced hy the iodiin' he pale, the r<'d should Im' pale 
also; if deep, the red must iiielim' to violet. Whi'ii .several 
jd.'ites are to he prepared at one time, the snme solution will' 
s"i'Vi' for all ; hut it seldom aiisweis to preserve the miMure for 
allV loiiL,' lime: ami its use. after keepitiL'. is one oi'enl. cause of 
the f.iilui'es which so ;uinoy am.iteurs. 'I'he hromiiie eonlained 
in lhes<' solutions is vi'rv suhtile. .ami escapes, le.ivim; lillle <'lse 
hut iodine remaining, which will, after some lime, "ive a red 
eolour to the plate, without renderino it sensitive, inlirely di-- 
ajipoinlinj' the e.vjieelations of the opor.itor. I'iau hromee, or 
hromiue water, vvhn ii is verv easily prepared, is e\ieusively u.si d 
<in t he ('ontiiieiit, and is simjile iii its use. I f a eerlain ipiant ity 
of an uniform solution hi' jflaced in the pan, for each pTalo p^e 
pared, one ohserviitiou will siilliee to determine the lime of e\ 
Jiioure; if not, the colour must oiiide the operator, varying; 
aeeordino to the decree of colour ohtained ov or t he iodine; thus, 
if the lir.st eolour ohtained he a lioht yellow, the plate.should 
attain a full ■'olden tint over the iodine, and may tin'll heielaiiied 
over the hromine until it aei|uiresa ro.'i' colour. If iodized of a 
■'olden yellow, then, in the seeoml operation, it istido'ii t't a pale 
isisc', and in the third to a dee)) ro.se. If in thetirsl of a full led, 
in the second to a deep red. and lastly to a Hi'ey ; it the first to 
a ih ej) red, in the second to a li.llht him', ami iu the ihinl. lo a 
white, or nearly the al'senee of all eohiur. 

Exjx'rienee, however' must invariahly ■'uiile the operat'ir, as 
si-areely any two solutions, thoui'li professedly the .same in cha¬ 
racter, iio.ssess the same jirojiertie.s. 

In a piiujildet jmhlished hy M. I'izeaii. hromine-water is 
recommended to he 2 >rejKtred as follows:—-T'l prepare a solution 
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(»f bromine, of "a fixed jiroportiou and convenient strength to 
opcnite with, I, iu tlie fijst place, make a Siitui’ated solution of 
hroniini! in water; this is prepared hy putting into a bottle of 
pure wat(!i- a great excess o'f bromine, agibiting strongly for 
some minnt(;s, and before msing allowing tln^ bromine to sepa¬ 
rate. Now, a (hilinite ipiantity of this saturated water is to be 
mixed with a d<'finite (piantity of plain r\atej-, which will give a 
.solution of bi-omine al'.v.tys of the same strength*, this mixture 
is conveniently made in the following manner:—'Phe apparatus 
necessary is a ilrojijiinif /iilir, whieii is al.s<i reipiired for another 
pirt of tlm pi’ocess, eajjable of holding !i small definite (juantity, 
ami a hot th^ ha ving a mark to indiciitcii capacity e(|nal to thirty 
times that of the dro)i])ing tube; fill the bottle witli jaire water 
to the mark, then add, by means of the dropjfing tube, the pro¬ 
per quantity of the .saturated .solution of lironiine. 

“Till! jairity ofthe water is of .some impoidanei': the foregoing 
j>ro])ortions j-efer t.o the puiv distilled water, audit is well known 
that the water of risers and sj)rings is not pun-; but these 
MitPerent varieties can be used as if they were absolutely purt- 
water by adding a few drops of nit ric acid till they taste slightly 
aciil; two or three drojts to the pint is generiilly suflieient. 

‘‘The liipiid produced, ahieh is of a bright 3 'ellow colour, 
might to be ke])t in a well-stopped bottle; it is the normal 
.solution, and 1 shall call it simply bromine water, to distinguish 
it from the saturated solution. 

“ Bromine Box.—The box J emjdoy for subjeetiiig the plate 
to the vajiour of the- brondne watia- is eoiislrueted iu the f illow- 
ilijg manner;—It consists of a box fined with avarni.sh, wliieli is 
not acted on by bromine ; its heiglil is about four inches ; the 
other dimensions are regulated by the size of the )>late, which 
ought to be at least half an inch all i-onnd, .short ofthe sides of 
the box; it is eompo.sed of three separate portions—the cover, 
which is the frame holding tin- plate, the body of the bo.x, and 
the bottom, upon which is plaei-d tin- ve.ssel for the bromine; 
this moveable bottom is slightly hollowed, so that the bromine 
vessel may always be placed in exactly the same position.” 

Few men have done more for photogi-apliy than M. Fizeau, and 
in nearly all his suggestions he has bee 1 > exeeeiliugly happy : the 
broinuu- water thus prepari-d is used with the best elfect by our 
most emhu-nt daguei-reotype artist.s. 

Bromide of iodine is be.st prepared by the method of M. dg 
Valieours, which is as follows;—“ Into a bottle of the capacity 
of about two r)unees, pour thirty oi- forty drops i>f bromine, the 
precise quantity not being of importance. Then add, gr.iin by 
grain, as much iodine as the bromine will disstdve till quite 
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-nturatcil. This point is iisi'ortaiin’il avIii'H some fti'.iiiis 4))' (he 
iodine reumiu nndissoIv('d. Tliey niiiy remain in (he liollh', as 
thev w ill not iiitcrt’ere with the siuxvss of tlie preparation. 

••The hromide of i4>(liiie thus pr«'])ar4'd, tVom its iiecnjniiio .so 
small a spai’4‘, can very easily he can'ied, hut in this stat4‘ it is 
much too coiiC4‘ntnited to he nsi'd. W hen it is to 1)4' 4'm|il4iy4'4l, 
pemr a small (jnantity, say lifteefl 4h-4i]4s, hy nmaiis of ii 4h'oii- 
]iini;-tuhe. into^i hotlle ooiitainino ahmit half an 4mn4’4'4>f filt4‘i'4'4l 
i-i\4‘i- water. It will 4'asily la? umlerstiaal tli.at. th4' hron]i4l4' 4 f 
io4lin4' 4-aii h4‘ us4mI with a ereali'i'oi' h’ss 4|iianl ity 4)f wat4-i\ \\ i( h- 
oil! ah4'riiii' tli4‘ proporl iem \flii<'ii 4'\ists h4'lw4‘4'ii (114- hi'omiii4‘ 

ami iialim'." , • * 

A1 1 '. (!i>ililaril, on 1 )4'i'4'mlar It.’. 1 S !0, pul'li.slasl a h'fter in tle^ 
l.ih ruI'll hVr;. //r on t lie n.si of hri'iniili' of i'nlini' as an ai'i-eh^r- 
aline au'i'iii.hnl idiloridi'iif ioilini'wa^ lir.sl i inphoa'.il hy M.CIaii- 
ili't ia 1 .•• M. ami is prepared h\ nii'i’ely plai-inj; ioilini' in an 
at mosplieri' of i-hloi iiie. ('Moriih' I't hromiim is made hy mi\ino 
two ihaidiiiis of a satiiraleil solution of hroiiiim' with lilti’iai 
drops of stroiio mnriatii- aeiil ami ahont niiu'or tiai oiinees 4if 
waor. 'fill' .11nn"'ari.in mlNlur'' aj'pears to hi- a similar coin 
pound to this. 

l''or till' following i‘\eei-ilint;ly I'oiiM'iiii'id pri paratioiis wi- ari- 
inilehleil to .Mr. K. .1. Ilinohain. w ho has for .sonu' tilin', with 
null'll siii'ci'.ss. ih'xoti'il his atleiilioii to tin' im|irovi-nieat I'f 
]ihotoora|ihii’ jiroei'Sses. Tin' I'olTowiiio extriii'ts aiv from the 
/’/o/f>---i^//oe/i/ Mmjii tor t ti'tohi-r. ISlfi : 

’',le Ii/t thr iiilijiii'i'i'fnfijjn' hjj ni- 

Clttm}) af //el/’ /•/////y/////n//.s- hroi’liii', rlifiiriiii', iiinl imliiir, 

Vith linn'.- —.\I1 pi'i'sons who •liar I' jnai'tisi'd tin' ilaoiii'rfi'otyj#' 
must hiiM- ri'iiiarki'il that in warm wi'iitln'r a l•onsidl'rahle di'Jii’- 
silioii of iiioi.sturi' taki'S jilaci' upon tin' I'lass or ,sla(i' i'o\i r u.si-d 
to eontiiie tin- vapour in tin' hroniini' or in'i'i'liTaf in^ pan. 'I his 
nioisturi- must also m-ei'ssarily I'oiidi'iis'' uiion tin' i-old iin-tallii- 
surfaei- of thi' jilate during the tilin' it is I'Xjiosi-il to tin- hioiuine 
va]ioiir. In fact, I have lieeii infornii'il hy a niinihi r o'f nroti’s- 
sional diiguin-ri'otvpists (atnl I havi' I'Xjii'rii-in'iil tin' dillii'ulty 
inysi'lf), that thi-y weri' uiiidili' to i4htain pi'rlict ]iii tnri'S ihirino 
tin. I'Xi'i'ssive lii'at of the .lati- .sia.son ; atnl a M-ry i-leM'r anil 
enti-rprisHig ojii-rator, who last vi'ar niaih- a tour on tin' (loii- 
tiiieiit, anil hronoht hoiiAi.' sonii' of the tinest jiroots I ha\(' evi-r 
sei'li, entiri'ly failed tliis lo-ason in ohtaiiiilie clear atnl jii-rfi-ct jiic- 
turi's, from tin' 4?onslant apisairanci' of a mist or cloud oier the 
pri'pareil surface. This ajipeai's to hi-cau.sed hy the di'jHisitiim 
of moisture mion the plate, arising from the w ater in whii'h the 
bromine is dis.-s^lveil. To obviate this,*ome have recommended 
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tlic pail to be Ijcpt at a low tenipcratvire iu a freezing mixture; 
and M. Daguerre, in a communication to the French Academy 
of Sciences, recommends the plate to be heated : but in jir.ictice 
both these an; found to be unsuccessful. (See Lereboui's’ Trmti' 
de P1u>Ui(jraj>lmi.') 

“It apjKaii'cil to me, that if we could avoid the use of water 
altogether in the acia'hu'ating'mixture, not only would the diili- 
culty I liavc; mentioned bo avoideil, Imt a much more sensitive 
suiface would be obtained on the jilate. With this view 1 
(sndeavoured to combine bromimt with lime, so as to foian n 
compound iinalogous to bleachini; powder. In thi.s 1 wa.s suc¬ 
cessful, and find that bromiiu;, chloride^ of iodine, and iodine, 
may be united with lime, forming compounds having properties 
similar to the no-ndfed chloride of liu.i;. 

“ The bromide of liim;'" nvay be; ])rodn(;ed by allowing bromine 
vapour to a(;t u])on hydrate of lime for some Inairs : the most 
convenient nudhod of doing this is to jJace some of the hydrate 
at tin; bottom of a flask, and tlum )ait some bromine into a, glass 
capsule su]iport('d a little above the lime. A.s heat is <h'\('lojied 
during tin; combination, it is better to place, the lower [lait of 
the flask in wati-r at the temju'ratun; of about .')()'•’ Fab.: the 
lime gradually assumes a beautiful scarlet colour, and atapiire.s 
an appeanuK^e \'(try .similar to that of the red iodide of mercury. 
Tin; chloro-iodide of liim; m.iy' be forimal iu the same man.ier : 
it has a deep brown colour, j’.oth these compounds, when tlu' 
vapour arising from them is not too intense, ha\<‘ an odour 
amilogous to that of bleaching powd(;r, and quite distinguishable 
from (ddoriiu', bromine, or iodine alone. 

•. “Tln>se daguerivoty]lists who c.se chlorine in combination 
with bromine, as in Wooleott's American mixture, or M. 
(JiKh'in's Hungarian solution, which is a comjioiuid of bromine, 
chlorine, and iodine, may obtain similar substances iu the soliil 
state, which may be u.sed with great advantage. Dy jiassing 
chlorine over bromine, and (amdensing the vajiours into a licpiid, 
and then allowing the va]pour of this to act ujion lime, a solid 
may be obtained having all the )iro)ieHies of the Anieric.au 
aceeleiutor; or by combining the chloro-iodide of lime with a 
little of the bromide, a mixture similar to that of ]\I. truerin’s 
may be ]>roduccd : but I greatly prefer, and would recommend, 

* " I cull this sulistaiue bromide of limo, ultliou^'h tlu re is a dilfifulty a.' to 
the eomposition of bleaehiite junviler, and wliieli would also apjilj to the eoiii- 
pounds 1 deserihe. Some chemists reirard the e/donV/c e/’ limr to be a compound 
of limo, water, and chlorine, lialard thinks it i.s a mixture of hypochlorite of 
lime 1111(1 chloride ofoaleium ; and the view of lililloii and I’rof. (iraham is, that 
it is a peroxide of lime, iu wl^eh oue eiiuivaleiit of oxygen is replaced by one 
of chlorine.' 
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;ln‘ j'uro livointilc of litiio, it liciiis;. as 1 lu liovo. tlu' nuickost 
iiivckTiitinp; siilistaiifo at prosciit kixnvii. I’y .slightly l•ol()m•ing 
the )(lat(> with the ehloro-iotlide. ami then ex]>osiiig it foe a 
]ief time over the hromide, proofs «i:iy he obtained in a fraetieii 
nfa seeond. even late in the afternoon, A yellow eohair shonld 
he given hv the nse of tht‘ tir.st stihstanee ; ami the projter time 
oxer till! hromide is ri'adily ohtifined hy one or two tritd.s.' 

ilh ahoiit a i]raehm of the snhstanee in a shallow ]ian, 1 give 
the plate tell seeonds the whole of the first day of nsitig the pri'- 
p.iration. :ind add ahont three seeonds for every sneeeeding one. 
'I he eomjionnd should he evenly strewed over the lioftom of tile 
pin. and will last, vvith.eare, iihont a fortnight. 

••'I'he great advantage of this e'mijionnd is. that it tnay he 
nsed eontinmmsiv fora foianight vvilhont renewal: and, unlike 
hroniine water, its aetion is nnall’eeled hy the ordinary ehaiiges 
of temperature. ' 

d’h(‘ advantage.^ of a dry m.iterial are .so great, that tlie hro¬ 
mide of lime is now eomnionly used. 

I!v the employment of these agents a sensitive eoating is pro¬ 
duet i. n]ion whieh aetlnie ehanges are almost instantaneously 
made. The iiioiles of proeeeding to jirejiare the jilates are 
similar to those already named. 

d’lie lime neeessarv for the plale to he exposed lo the aetion 
of tlev iiromine water, if it he used, must he determined hy exjie- 

rinient. for it will vaiT a.rding to the size of the hox and the 

ipiantity of liipiid Used. It is ordinarily hetween thirty and 
si.xty seconds, the time varying with the temperature of the 
atmosphere: when once determined, it will he eonstant^ will 
the same hox, the same stri*ligth of solution, and the saiin 
temperature. 

'file method of ooatino the jilale with hroniine from the water 
whieh is most ajijiroved is as follows:—Tlaee a ptiii in a jirojierly 
prejiared ho.x, till a jiipette with hroniine water, and pour it 
carefully from this into the jiati. then close the ve.ssel with.a glass 
jilate, : the liipiid niu.st cover eveiilv the hottom of the pan ; 
if not level, it must he ailjiisted; the level will he easily seen 
through the glass slide. When ever.vthing is thus arranged, the 
Jilate. jirevioiLsIy iodiz.ml, is t«i he jilaeed in its frame over the 
jiau, the slide withdrawn, and the neccs.saiy time counted ; after 
• 

* “ It i.-i b'.tlor tit < t»unt timn/irntb ovor tin- and th<* hn)mi«b 5 of liiun 

tho ♦ xpo'iure of the plate to the iotliin*, aftt r it lia-s received its proportion 
hroniine, should he one-third of the time it took to j:ive it the tir>t eoatin^^ of 
iodin**. We have found that if iodine than ihi> be alfowed tti the plate it 
will n>*i take up so uiuch uiercury, acitlier will the picture produced he so bold 
jtud distinct." 



242 PRACTICE OF PaOTOORAPHY. 

this has elaj).se(<, the slide should he shut, and the plate imme 
diately jJaced in the dark hex of the cauicra. 

For a second operation, this hrtnnine water must be tlirom] 
away, and a fr(!sh quantity used. Th(^ bottle containing the 
broniiuf! water should be .kept away from tins direct light of the 
sun, and cai'e shoidd be tsiken that no organic niattcT fill into 
the bottli!, such as grease, clifps of cork, <tc. Thesi' enter into 
new combinations with the bromine, and lead tg error as to the 
amount in sidution. 

DaguiaTi! himself introduced soim^ very eonsiderabli; inqiroi e 
ments in the jirocess of iodizinj'. He avoided the use of meta! 
strijis, and gave some curious ex]>eriiji<‘nts on the action of 
edges, grooves, itc., in detiinnining tlu; dejiosition of vapour. 
M. Daguerre stated that, but for tlu^ difficulty of fixing them, 
the bands might be veiy hiuch redui^ed in size ; for it is suffi¬ 
cient for them to produce their effect that there be a solution 
of (!ontinuity between them; and this is proved by tin; fact that 
nearly the siiiue result is obtaimal by engraving at the ^t,h of an 
inch from the <«lge of the plate a line dia'p enough to reach tin- 
copjHT. Till! objiK-tions to this are, that during tlui jiolishing 
jiroeess the luigraved line is lilhsl with <lust, and it retains water, 
which sometimes occasions stains. He then priqiosed, as :i \ery 
great simjilifieation of this proee.ss, that the jilate should be laid 
Hat in a shallow box containing two gi'ooves, one to recede the 
j)late, and the other a board saturated with iodine. round the 
Jilate he places a border of either jiowdered starch or lime, ami 
the iodine dcsconlx from the board to the tablet. The staieh 
^ or liuK' absorbs the iodine with avidity, and thus Jirevents its 
attacking the edges of the silver,‘■and the vajiour is ditfused with 
perfect evenne.ss over it. Another advantage is. that the .satu- 
ratisl board may be used foi' seieral days in succession, without 
being renovated. 

M. Segiiier somewhat modified even this jirocess. A box o: 
hanlwood, v.arnished internally with gum lac, contains !i lumji 
of soft wood, furnished with a e.ard of cotton sjirinkled with 
iodine. XTjion this is jilaced a jilate covered Math card-board on 
each of its tiices. One of these card-boards furnishes, by radia¬ 
tion, to the metal the vapour of icMline, while the other retui-ns 
to the cotton that M-hich it had lost. It suffices to tui'n the 
plate from time to time, in ordei- that the opeiiition may go on 
with equal riijiidity. A plate of gluts is jdaced ujion the ujijicr 
card-board, where it is not ojiei-ated on, Tlie jilate is .sustained 
a little above .the charged cotton by frames of liardM'Ood var¬ 
nished with gum lac. By increasing the distance between the 
cotton and the plate, or the contl'an', mx* are enabled to suit the 
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to tlio tiMn[ieinturt‘ of tlie sca.Miii, aii<l thus always 
<i|ii'iatc with facility anil ])roui])tittKh'. M. Scouicr aKti states, 
that a siii,;lc scouriuo with trijiolJ. iiioistcued with aiaMiilatcd 
water, is sullieieiit to eleaiiso the Jilates thoro(iehl,v, thus doiiij; 
away with tiie tedious ju’oeess of seohriiif; with oil, and after¬ 
wards the o|ierati(m <if heatiiiir tjie laldet (oer a sjiirit laiuj). 
M. Solirl has ]»ro]>osed the use of the ehloriih? of silver to de 
teruiiu.' the tilfte. nijuired to juoduee a "ood iiujiressiou on the 
iodizeil |iltue in the eaiueni. llis method is tolix at the hoftoiu 

■ a tuhe. hlaekened uiihiu, ;#|iieee of card, on whii h chloride 
of -il\er. mixed with :'uui oi' ijetiil'iue, is s[i]'ead. 'I’he tul>e thus 
iiisjiosod is turiii'd towaVds tlie oiijeel of u hieh we wish to take 
ihe imao'e, and tlie time thar the chloride of silver takes to he- 

■ oiiii- of a orav ish slate colour, will !»■ Ilw time re'|uired for the 
radiations ia the eaua'ia to |ii.'odue<' a ^ood elleet oii tlio iodateil 
-il\er. 

These li-marks I.ave heell hitroduii d as sU|i|ilemeIliary to the 
oeiierally a|ijU'ot.-d liioiles, as tlu-y tire s;iaa,'sti\ ,• iu ihetiiseKe; 
of stiH furllier im|aovemeui>. 


Sitevi 'V IV. To ItEvia.ofi: I III'. iM.tor. roii.Mr.i' o.s -iiii; ri,\T!: 

• 

Tlio I lati , |ire]iared l.\ ouo of the iuethoils direetoil, has heeii 
j'l.at od ill l lie ealiiora. and the mia_,;e i)u|a’essed Ujiou il~-atten 
lion Inhii^- ojvon to tin- points espeeiallv'alluded to in the chap- 
tor < o',-,i ral Ill-marks on the -^.se of the (,'ainet-.i (tli.seur.i..• 

Till- inia-.^e is de\eiojn-d o.i tin daoili-rreotype ]ilate, as has heoii 
.di-i-.n! . dosoiilii-d, hy the uso of mereurial \a])our. In the ori- 
a'inal |ii-o(-o.ss (I'io. Ill), one fil-m of a nn-l-eurial \apoui-hox is 
.yiM-n , and Fio. (Pi, ,/, |-|■pre.sonIs atiolhei-. 

It malteis little in what manner tin- plate is piaeed m lln- 
nn-i-i-urial hath ; the inereurv should hi- \olatiliz-ed \ery sIo-a- 1\', 
.iinl tin- iinaoe allowed to have its full de-zelojiiin-nt hefore*iti-; 
ronn-led ii-oni the ho.\. (l.-iie should l.-e taken that the oi.erator 
a\oid- as mueli as possihle contact with the nn-n-urial t.ijMiur. 
'iin-e i-oiitinued expo.sure to *lts inlhn-nee miaht h-.id to sc-rious 
iii'-oin oni(-nee. 

-M. t laudei has ,-nlopti d a most adinirahh-arraiii'enn-nl in this 
fesjie(-t, as is shown ill the wtiodellt on the following l>aae. 

Fia. liti represents a small daik ehamher tixed outsule th - 
ajiartun-nt in which tin- ojn-riuions are eairied on, hut ojHming 
into it hy means of slidiiig okiss doors. t)n either side of tin; 
eh.imhi-r are placed jiieees of yellow f.'!a.'S, throii^di which, on 
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opcuiug tlie slnitti'i's 1>y wliii li tlicy m-c ooveivd, a sutiii.-icut 
<iuantity of liglit is fidjiiitttsl to sorrc iiiiy nR<‘fu] piu-posc. witli- 
out ill anyway inteiforiiig with tlio sensitive siufiiees of tin 
plates. Within tliis cliaiiiher are jdaevd two iiierciiry hoxes, eae]i 



oontaining a small ipiaiitity of tliat metal. One of tliese is .sliowu 
in section. Each box is placed over a water bath, supplied by 
means of a 2dl*o with water from a cistcm above, and a small 
sand bath is jilaced between the luerciuy box and the water 
bath. By means of the gas-lmrii.er beneath the box, the water 
is heated, the mercury volatilized slowly and de)»osited on the 
plates, which are tixed on the gi’otwes sh«,wu on the sides oi 
the box in section. The windows being closed, any nierciirial 
vapours which may escitjie fi’om the box may piuss out into the 
air through jirpjier ventilators, aud the ojicrator is thus jirotected 
from the injurious etfects of the mercury. 
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Segtiox V.—FixiN(i THE D.xgl'kiu!i;i)Tyi-e 

Tt lias alrraily lam stated that j;be solutiiai ot' li\ |iosiil|ihite 
of Mida i-- the most eil'eetive af;eii( for I'emovino all the iinehaiioed 
iodide of silver, after the a|i|ilieatioii of, and the de\elojimi'n< 

• f till' imaoe hy, the mereiirial va]iiur. 

This heiiiif etleeted, Greater [H'rmauenee is given liy the a|i|ili- 
eation of a .s<.)htfion of gold. 

The jiroeess as deserilied hy M. I'i/eavi. to whom we are in- 
d( liteil for its iiitroduetion. is fls follows:— 

"Itis.solve eight grains of iJiKniile of gold in sixteen onnees 
of water, and thirty-twi* grains of hy|iosnl|ihite iM' sorla i-n fair 
onnees of water : [nair I he .■^ihttion of gold into that of the.soda, 
a Little hy little, agitating la tweiai ea*li addition. The mixture, 
■at first slightly yellow, heio^nes afterwards jierfaaly limiiid. 
This liijuid now eontains a doiihle hv|posiil|ihiti‘ of soil.a ami gold. 

“To Use this .siilt of gold, the siirfiee i>f the |i!ate should he per- 
feetly free from any fpieigii siihstamc, esjn eially dust ; eiai.se- 
i(Uen. Iy it might to he washisl with si>liie prei-aiit ions v.hieh might 
hoiiegh I'ted if it Was to hetinisln d hy the ordinary modi'of \\ ashing. 

file following manner generally sneeeiils the host : the plate 
lieiiig yet iodized, and perfectly free from grea.se on its two .sur¬ 
faces iiad sides, should ha\e .some drojis of alcohol poured on the 
iodizeit stirfiee ; when the ale.ihoMias wetted all the snrfa.ee, 
jilunge the plate into a hasin of wati'i', and after that into a solu¬ 
tion of hyposnljillite of siala. 

'■ This soluthai ought to he l■hanged fisr each experiment, and 
to consist of ahoiit one jiart of,thi' salt to tifteeii of the \rafer :• 
the f-.-st of the washing is done in the ordinary way, only taking 
eaie tl .it the water should he a' free as possil,!,' from iln.sl. 

“The Use ol' the alcohol is sinijily to make the 
water adhere perli etly all owr the surface of the 
plate, and ]ire\eiil it from ipiitling the sides at 
each sejiarate immersion, which would iol.illihly 
produce .stains. 

When a j'ieUire has lieeii washed, with these 
]irei'autions, the treatment with the salt ot gold is 
'ery simple. It is sutlieieiit to place the plate on 
a support, ijg. (il, or tig. hd, ;/. and pour itpoii its 
siirliiee a Milveient ipiaiitity of the -all of gold 
,,1 that it may he entirely eoieied, atid heal it with 

a strong spirit-lam)i ; the ]iieture will he seen to 
1 l ight! a. anil heeome in a iiiinule or two of gri'tit tor' i-. W hen 
thiselli'C*. is proilueed. tin- liipiid skoiild he poun-d itf and the 
jilitle Washed ainl dried. 
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“ In tliis operation the* silver is dissolved, and the "old pre- 
oipitatod njion the siher and niereiiry, hnt with very difl'erent 
results : in effeet, tin; silver,.which, hy its I’eflection, fomis the 
shades of tlu^ pieture, is in some waj’ daj'kimed hy the thin lilm 
of pold which covers it, fi'om whicli results a sti'enjithening fif 
all tin? dark ]>a! ts. The mercury, on the contrary, which, in the 
state of an infinite, numhei of small glohules, forms the lights, is 
augmenf.ed in its solidity and Inightness hy its union with the 
gold, from whi<!h results a giriat. degioe of pennaneney, and a 
i-eiimi'kahh; inei'eas(* in th(i lights Rf the jiietiire.'’ 

'The plates are then waslu'd Ry. means of an ariangement ef 
l.his order. 'Tlie a]i]iai'atus rejirescnied in fig. ()'2 may he emjdoyed. 

o, is a ve.ssel mdliciently largo to take tiu' 
])latt^, and not more than half an inch 
wiile : this is filled with distilled water, 
which is heated In means of a. sjiiiit-lain]): 
h is a stand sii]i|i(>rtMig the trough, and r 
a holder for the ]ilate. ^\ft(‘r the jdafe 
has lieen immersed foi' a few minutes, 
it is to he drawn onff slowly, and hy 
hlowingoii it the watt r is lonaned, and 
the warm metal lajiidly diied. Snell are 
the, prinei]:al j.ioeesses which have.lieen 
adojitdtl in tlie dagueireotyjie manijm- 
hdion. Other modes for giving perma- 
iicney to the dagnom*au image have heen adojited, hut none id' 
them ha\e heen so thoroughly sueeessful as those. 

It il]i]icars advantageous to iiumti* a few of the modified forms 
of ])roeei'diiig foi* fi,\ing these jiietnres, when ol>tained, which 
have from time to time heen recommended. 

M. I’resehot, in a lettei' to M. Ai-ago, remark.s — 

“ In oni' of the sittings e.f la.st numfli yon mentioned a jirocess 
for fixing phologeuie images on metal. Knowing, as 1 do, the 
interest you take iu the. beautiful disco\ eiy of the daguerri'otvjie. 
I hojie you wall excuse the lilierty T take iu tivuhliiig you with 
results which 1 obtained in experiments made a few months ago. 

“ Photogeiiio images, obtained hy M. Daguerre’s proees.s, mav 
he fixed hy treating them with a solution of hyih-osulphite of 
ammonia. For this purpose, a eoneeiitintitl solution of this 
iluid is mixed with three or four volumes of pure W'ater, which 
is poured into a flat ves.sel, iu sufficient ijuautity that the plate 
may he steepi'd in it horizontally, and just covered with the 
fluid. ■ When, ly the action of the fluid, the tints of the dr.iwing 
are sufticicutly changed, which occui-s iu less than a nunutc, the 
plate is to be withdi*awu, and put iuto a flat ve.ssel containing 
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wati r: it is aftorwanls taki'ii imt and driiai. I’v tliis iiiMirs.- 
ilic |Milidit‘il jiaids of till- iiiotal tuv tili^oil tfray fy tlio s\il|iloii i't. 
.i|](l till- aijial;;amatf(l jiai'ts ai’c not attackoil. or, at loa^t, lait 
\ I ry little. 'I'lio tints may lie tariod ky tlio conci iitratimi of 
tile riniil or tin; dtir.ition of the inim?'r.sion ; Inovrvcr, too lono 
all artion tttrns tlioliohts yellow. , Plioto;fra]iltic images, treati il 
in iliis manner. Iiear riikliine with the linger willionl losing any 
of tlieir dtlail.'?" 

iM. (,'lioi.selat )a’o|ioseil a jdan whieli Inis lieiai rarely ai-ted 
•ulioii, lait wliieli i'. wi-ll de.--er»ine of at I lail ion, 

( ddoi'ide, and part ienl.irly iodide of silti r. dissoked in liyi'o 
- ilpliite of .soda, may kf- adxantaoeonsly eni|ilo\ed for liviny the 
niiaa'es of llie da'j;neiTeo|ype. ^■ll•e|M‘d in these solnlions, ihi-y 
.li e. nmha'11,-tno elii niieal inlinvnee e.\erted l.\ the ei>[i|ier 
oa the iliss.ikid siUei'. eo,!t<i! \»ilh a film o'' slkor. and ihn.- 
oeeonie inelliieeaki,’. 

liisteaii of the h} |iosnlphile. a mixture ot' iodide on knoinide 
of jiota.ssimn, holdiiio liie .siUin .■all in .'‘Intion. mat I.in 

i''';-,,'-'-. 

'! he iodide ol siKerkest ailapled lor tlii-, o|ier.il ion ;s said to 
'.e that v.liieh IS okt.iiiiel ky trt.atino. with the aid of heat, a 
oiate 111 ' lids le.etal ky the iodide ]ireei|iitaled from ah-oliol hy 
w.iley. .ifierward'd'ssolt ii;o the iodide formed .nid adhering to 
tlie jil.Ue in the hy | losiil | lidte. , 

Dr. lierres. ot \’ienna, a.-.sisted ky Mr. F. Kratoehwila. has 
.-neeeedeil ky another |iroee.-s, kearino some analoey to that of 
.’d. Fi/.eau, in ti.'.im; the ila;;nerreoly]iiKle.'ions. lie lakes tin- 
)iiioioe-ra|»h jiroilneed in the^nsiial manner ky the |irin-es.s oj' 

I )a on erne, holds it for a feu mimitesioena moderately warmed 
nit 1 ie arid eajionr, and then lay s it in nitrie arid of Id" or It" 
Keanmni ('11'," or (id',' Fahretdieil). iit uhiidi a eoiisider.ihle 
Ijiialitity ofeojijH't'or siK er, or I mt h I o;;el her. has heim |ire\ien'ly 
dissoKed. Shortly after haviny' hi en jd.ieed therein, a [)reei|ii- 
t.ile of luettil is formed, and ean he ehanoed to any deofee of 
intensity. The photoffraiihie |)ii-tnre eoalid with metal is now 
remo\ell. waslted in water, eleam il. and dried ; it is then jiolished 
with chalk or maone.si.a, ami a dry soft cloth or leat her, tdter 
wliieh the eoatino wfll hec"ime eh tin. clear, atid trans|iarent, so 
that the jiielttre. with all^its iletails. can aoain he .seen. 

This ]iroeeediiio k of a eio.st iineertaiii eh iraeler- since, with 
every jireeaulitiii, the tit^d .solution freijneiitly '■ lutes" itito the 
plate. )irodtieint; an eteliing. 
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Section VI. —Simplification of the DAGrEHEEOTYPE. 

TLc followiiiif oxjKiriiiieiits for tiu* nimjilificatioii of the daoiicr- 
reoty])c ])roof.s.sos, wei’o iniiik* liy mo iiiaiiy years since ; I*ha^•c 
tliei'oforo. I'ctuined siicli I'xa-tioiis of tlio original ])aj>or as do 
not a.ji]>oar to la^ eniiroly uuinotruotivo. 

rro(Miro. a widl-jilonjfihed oojijH'r ])latc of tlio required .size, 
and polisli it, first with puiniee-stone anil w'ater, than witli snake- 
stone, and hring it up to a mirror suifaee witli either I'ottiTi- 
.stono oi' jewelh^rs' rouge. I’latoif can he jairehased in a high 
static of prejiaration from the engriiver.s. Having prejiared the 
cojiper [date well, ruh it with salt and' water, and then with 
Some silvering [lowder. No kind answci'S hotter than that used )iy 
clock-makers to silver diidq>late.s. It is uoiiqiosed of one [lart 
of well-washed chloride of silver, live pirts of cream of tartai', 
and four jiarts of tahle salt. This powder must be ke[)t in a 
dark vessel, ami in a chy [dime. Foi' a [date six inches by fi\ e 
as much of this conqiositiou as can be taken u[) on a shilling is 
euflieient. It is to be laid in the centre ot tlu- cojqier, and the 
lingers being wetted, to bo quickly rubbed over every jiart of 
the [date, adding occasionally a little daiuj) sidt. The cojijier 
being covered with the sih ering, it is to be sjieedily well washed 
in water, in which a little soda is disStdved, and as .soon as the 
surfiWK! is of a. lino silvery whiteness it is to be dried with a. very 
clean wai-m clotli. In tliis state the [dates mnybe ke[)t for use. 
The lir.st [trocess is to expose the [date to the heat of a spii it 
llanie, until tln^ silvered surfaci' becomes of a well-defined gidtleu- 
jelhm''c<doin': then w hen the plate is c(dd, take a [liece of 
cotton, di[)[ied in very dilute nitric acid, and rub lightly over 
it until the w'hite hue is restored, and <lry it w ith very soft clean 
cloths. The [date is then immersed in a weak sidution of the 
iodide (d'potius.sium, in which a .small [lortion of iodine is di.ssidved. 
The sih er is thus converted, over its surface, into an iodide of 
silver; and in this state it is exjiosed to the sidar mys, which 
blacken it. When dry it is to lie again polLshed, cither with 
dilute aeid or a sidution of carbonate id'soda, and afterwards with 
dry cotton, and the smallest ]ios.silile portion of [)ro[)aied chalk ; 
by this means a surface of the highest polish is [iroduced. The 
■rallouah of this jirocess i.s, in the firnt place, the heat applied 
(h’ives off any adhering acid, luid ei^'ect.s more [jerfect union 
between the cojqier aud silver, so as u> enable it to bear the 
subsequent [irocesses. The first yellow surface ajqieai’S to be an 
oxide of silver, 'w^ith, possibly, a minute qiBintity of ciqijier in 
combination, which being removed leaves a surface chemically 
pure.. Ciqipcr plates may ako be ^-ery beautifully silicrod by 
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"iiivaiiic a;;i'iK\v, liy wliicli ari' onaliloil li> iii'ia-caav tlu' lliick- 
iiofs the silver tn any extent, aiul the neeexsity for the heatiiiij 
|iriieess is veiiiivved, the silvi'f ln'iii!' ahsehitelv jiuiv. Tlie best 
a^d siiiijile^t mode is to divide hii earthenware ve^-sel with a 
diaphniniii of uieuihniia' or jiajier; orte side should lie Idled with 
a very dilute solution of sul[)hui-iy aeid.andthe otherwith eitlmr 
a solution of ferrojirnssiatt' of potash, or ehloride of sodiniii, 
.saturated witli chloride of silver. Tile eo|i|ier jilate. varnished 
on one side, is united, hy nu‘aiis of a eojijier wire, with a plate of 
zinc. 'The zinc [date hein;; iinnier.sed in the acid, and the copper 
in the silt, a weak electric civrent is venerated, which jiicci|>i- 
tatcs the silver in a vi»ry unil'orm manner over tliccntiii' siirfaci'. 

At a very early statte of my ini(uiries I found that the inlluencc 
of all ihe rays, e.xccptine thcyelloji’, was lo loosen the adhesion 
of the iodized surface, with the under layer of unalfeeted siller. 
When this chaiieed tilm was removed hy nihhine. the silver he- 
neath always i xhihited the most jieifect lustre, and I h.iie hence 
iniariahlt ailopted this mode of polishing my d.ioneneotyjie 
ph '..■s. The rei|nired surface is thus produced with one third the 
i.ihour, and a \itv ercat .saline of time ; hesides ii hich, ihesilver 
is in a much nioie suscejilihle state for recciiine the ia|M>nr of 
tin iodine. 'The plate lieine thus prepared, we ]itoceed in the 
mayincr hefore directed. 

It is someiihat sinenlar. that^ni the lirst iiotiee of ihieuerre’s 
pictnre.s, loiij; hetine the puhlication of his process, iiheii .[ 
learnt th.it they were on “ Imrd polished tahlel.',’ I entcri.iimd 
the ide.i thiit plates of eojiper thus .jilicred were o.\idized. and 
then acti'd on hy iodine. I^ajijilied the iodine ho|h in^.-olnlion 
and vapour; hut. of couisc. as the mercury was not used. I fiired 
to elfect any jierfeet pictnre.s. It i.s, houeicr, worthy of remark, 
that on one occasion, Imvine pl.iceil a jiiei’e of .silvered copjier in 
a trouoh containing a weak solution of iodine, with some leaves 
of hemlock sujierimposeil, the.se heing kejd close hy means of a 
piece of glass over all the exjiosid jioitions, the silier was 
eomplctely removed, and the eopjier ahrailed to a l onsjilerahle 
extent, while lieneath the leaves the siller was sc-arcidy afieiycd. 
1 thus procured a very heiiutiful elehing. the llgiires heing in 
high relief. This "was freiiuently repe.ited with .success ; hut, 
othei- inejuiries havino ditiwn olf my iittciition. the process has 
heen long neglected, although 1 titu convinced it is capahle ol 
heing turned to imieli/usi;ful ticcount. 

Jn Aovemher, If^d'.i, 1 pursued a scrie.s of experiments with 
hroiuine, hut no very definite adiaiit.ige wtis oht.iitieil. Some 
etirious effects which 1 noticed ;tt thtit t ime are wiu thy of notice. 
1 copy the remarks made in my memorandiim-h.ajk at the time. 
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4. Exposed a ‘plate to tlio vapour of broiniiie : it assumed a 
l(‘adou-,!T;tay colour, wliicli Idackened by lii^lit very readiljx Ex- 
j)os(!d tins to iricrcury witliout jnuoli improving tlic ellbct oi- 
altering tlie lights. Upon imi'aersing this plate in a solution of 
the muriate of soila, the pa>ts umicted on by light became a jet 
black, whilst the piirts on which light had acted were; dissolved 
oil', leaving a clean coating of silver. The ctfect was most 
d(s:isiv(— ti- I)hi,rh jnrture'jn a mli'ite ground. ' 

^i. Allowed three plates to assuna^—the first a stiiiw-yellow, 
th” secoial a stccel-blni^, and the thigd a, didl idiie, and examined 
their sensitiveness; the ])late wbicji had arrived at the dull blue 
(iolonr a])peared to be the most sensitive. ■ 

'I’Jiese exi)eriments, which were then pursmed with a vic-w to 
pi'odncc! more permamait pictures — to fix the inercui-y, or to 
engrave the plate—were, however, abandoned, and have not yet 
been rcisumed, although it is dosimble that some one should 
turn his attention to this jtoinf. On one occasion, after liavmg 
]H‘(']iared a. jiicturc^ acccordijig to the ja-oeess ju-cseribed by 
Daguerre, 1 plactal it, without rcunoving the iodine, in a vesscil of 
(ddorino; the ])i<dure was oblitei'ated, and v(;i’y sjieedily Jihirkeiwd. 
On exposing this lihirk jilafc f.o light, it almost instantam'ously 
inhilr.it.ed.' This is mentiomsl to show the exteiit of curious 
sidjeets which ])hoti\gj‘aiihy opens out for examination. 

1’ho ;ip])iu‘atus for the dagueyeotyjx' shown in the; vignette 
may be enumerated with advantage. 

«. Is the camera obseura. with the screen U])on which the 
image is seen, and by which the focus is adjusted, Jiartly raised ; 
and when this is aecaniitely determined a, .si'i'cw is shown by 
wlTicdi it is secured. ' 

b. Silver jdati* and edges for the Siime. 

r r. Are biomide and iodine bo.xes of walnut, enclosing each 
a stcait porcelain jean : each j)an is furnislnsl with an air-tight 
glass cover. On the u|)per edge of each bo.x is a groove for 
holding the jilate. On withdrawing the glass cover of the iodine 
]>an, the Jilate is exjiosed to its action, and the colour jiroduced 
is ob.servc‘d by holding a sheet of white jiajier in such a jio.sition 
that its rehection may be seen on the jilate, which enables the 
ojiei-atoi- to judge of the jirogress of the ojxi'i-ation. When the 
Jilate has obtained tin* re(|uired coloui'. the ghixs^cover is jiushed 
in, .so as to cover the iodine j)an. and the cover over the bromine 
jian is withdrawn. The jilitte is now reihoved from the ioduxe 
box and jilacexl ovci‘ the bromine box, and the colour observed as 
befoi-e. Wliiui the jilate has ixveived the pi'ojier ixmount of 
bi-omiuc, which is jiercejitible by the cohmr, the cover of the 
bromine jian is jnishexl in, and the phtte is again jilaced over the 
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iiidiiu' ])an for a fnv swauda, until tLi! nltimalo colniir ii'i|uiri'i! 
ih jirotlnci'd. and it is tlioii ready fn’ ronnnal to tlio cninora, 

(/. Iniproveil meivuiy liox, ot'walnnt, with slidiiio Irgs. iron 
ej'tern. windows fw iusjM^etino the develo|inioiit of tlie 
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TilE COLLODION PROCESJ^. 

* 

With tlio advance of this l)eantifu] ait, there apiX’ai’s to lie a 
progiessively increasing desire to prhdncc more artistic results : 
and improvements are constantly being introduced. 

Collodion, as the film upon which to'spread the photograjihie 
agents, beyond all other prepanitious, offers, in its exceeding 
sensibility, beauty of details in the finished pictures, and ease of 
operating, so mauj^ decided advantages, that a sepaiute chajiter 
has been devobsl to its considenition. 

yf C(dlodion is a peculiar prejiaration, formed by dissolving gun¬ 
cotton in ether containing a little aleolml. It is a very mucila¬ 
ginous solution of a volatihi character, the etlua'evajiorating and 
leaving a film of the utmost transjwu’eney behind. It is not .'til 
kinds of gun-cotton which dissolve equally well in ether. Ac¬ 
cording to my exjteiienco the most etutily soluble is prejiiired iiy 
soaking good ctitton in a satnutted solution of nifrate of jiotasli 
for .some time ; it is then, in ti moist state, jilungedinto .sulphuric 
acid with which but a suiitll (piiiutity of nitric acid Inis b< en 
mixed: after renniining in the acid for about a minute, it is wi'll 
washed with water until no tniee of an acid ttiste is discovered, 
and then dried at a tenqieiuture but very slightly elevated above 
that of the apartment. 

Mr. Archer, to whom, with Mr. Fit, we are mainly indebted 
for the iuti'oduction of this preparation as a photographic agent, 
gives the following as his processes for prejiaring gun-cotton :— 

“ There are two receipts for making gun-cotton, fiom either of 
which a. good dissolving cotton maybe obtained. Sevei-al otluTS 
have been described, but 1 should only be confusing the .subjei-t 
to attempt to give the whole; and it • would-be foreign to the 
limited piuqiose of this work to do so. The results, however, 
vary so much with the strength and jirojiortion of the acids 
used, as to render it extri'iuely diilicidt irfo name any one in 
pirticular which would entirely succeed under all circumstances. 
In all cases it is more easy to jirejiare a cotton which will 
exphnle readily, and yet not be at aU Mtlajile, than one which will 
cntii'cly dissolve in rectified sulphuric ether. 
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Tiilcc of ilrv iiitrato of potiisli iu ]«nvili'v. !*• jcvi’t-; 

Siil])lmi'ic nciil.tin 

Cotton .... . '2 .. 

Till' iiitro, MiI[>lHiric iicid, ;i»ul cotloii, (UV woigluil in lln 
iilmtc ]Hd)iortioiis. iiiid jiliuvil ui'iir !*t liaiid witluii toncli of tin- 
ojKintor, to jn'cvout dolny In iiiixiiiU 'vlioii tlio oporalor Ims 
coiiinionci’d. Tlion [xitir tlu> jTojiortion of sul)iliui ic acid into 
tin |>o\vdnit^l uiti'n. stiiTino tlinm '..oil tonollior for n few 
:Mi-oMdf; witli a strong; lod. Iniinodintniv tlio (wo nm 

)iii\(d nild till' Cotton. Ii.ivjin; jircvioii'ly pidlid out (In' lil)ri'.', 
and nii\ tliom \v<‘ll toontimr^witli two o|nss rod^, in orilnr that 
tin- « lioln of tlin cotton uia\ Como in contact with the nitric 
aciil \ajiour. which is hciii^ ra|iidly j;cncratcd from the inixtiire. 
'I'iiis acti'm iinisl he coiiliinicd for .alxait Iwo minutes; (hen 
oiiicfly ri in'O e t lie cotton w itli tlic adhering nit re and snljiliuric 
in-id from the hasin. with the olass riKis. and jiinnne it into a 
lai-oe .|nantily of water: it is to he well wasln-d in ri jieated 
I'liaimes of water until all the aeiil and nitre are w.ished awa}. 
'I 'le cotton is then coll.■(•led tooe'iier. and lirsi jiressed helweeii 
the haml.s fo liraiit otf the water, and then still further <iried ht 
jiressiii'e in a clotli ; the lihrc' of eollon can now he e.irefnllt 
|■ll■aled. and linUfjC n|i with )iins to the edee of a slndf oi- an\ 
('•In i eiaivenient jdaec, to dry. 'I'here is no necessity to use 
.•iiiilieial heat, as the small (|U^tnlity reijtiisite for a few oiinees 
of s,,In! ion can easily he dried without it. 

" The ne.xt reeei|it is In certain iirojiortions of iiitiie and 
sn!|ihurle acids ;— 

Take 1 11 /.. hy measure of nitric acid. .s|a'eilie };rayijy I-ddO 
1 oz. ,. stiljihurie ditto ordinary 

hit) jffs. by weiolit of (!ott<in. 

•'The fibres of cotton must he well .sejiarated, as in tlie jire- 
eedino mode. The two acids are first mixed, and the reijilisite 
jii'ojiortion of cotton aililed as (j iiekly as jiossihic, and well 
stirred with two ola.ss rods for not more than tilfecti .seomds ; 
the <'un-c(,>tton is removed from the acids, and jiluit'_'ed into 
w.iter to underoo tlie same wasliiitos, iVe.. a.s in the former 
reeeii>t. . . 

It will he se(>ii that the cotton is not expised to the action 
of the mixed acids, imtliis last imsle, longer than is necessary to 
sitturate the cotton ; should the action he continued further, the 
■soluhility of the cotom is entirely lost. 

" Water must not he sjiared in washino the cotton, for not a 
trace- of acid should be left ; the collodion Vould be injured by 
any remaining.” 
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V Tlic substance ligmum —which is tlie true wood of every variety 
of ])lant, and lias tlie composition C 3S, H 24, O 20—is cajialile 
of being converted into a material having an analogous constitu¬ 
tion to true (jnn-rotUtn.. With strong nitric acid Ihjnine eoni- 
bines directly, and forms a {uibstance called xylotdino,. This may 
be prepai’ed by iminersing a jiieee of paper in strong nitric acid, 
and then washing it well in jAire water; it thus assumes the 
feel and toughness of jisrchnuuit, and is so combustible as in 
sei-ve foi' tindiu', The composition of xjiloiiUiie. is expressed by 
C 12, N 2, II 8, O 18. Starch dissolves by digestion in strong 
nitric acid, and on lulding water .ryAwf/ne is pi’ccijiitated. Thei-e 
are sevcnil other maten'als of which it n,iay !)(■ jirejiared, and 
neai'lyall these substances are soluble inethi-r, forming coVoduni,. 

(Jiin cotton is a eomjiound of liijiihw with nitric acid—1(K) 
jiarts of cotton producing 170'j)arts of gun-cottoin" 

To Prepare the Collodion.-—Thirty giains of gun-cotton jire- 
pared as described should be taken and filaced in 18 fluid ounces 
of J'ectitled sulphuric ether, and then 2 ounces of .alcohol should 
be addisl; making thus an imperial pint of the solution. I'he 
cotton, if projierly made, will dissolve almost entirely; any small 
fibres which may be floating about should be allowed to dejiosit. 
and the clear solution iionri'd off jireviously to the jii'oeess of 
iodizing it. Mr. Delamotti' adds a few drojis of ammonia to the 
collodion, which may possibly prevent an acid reaction, which 
sometimes takes place.' 

To Iodize the Collodion. —Mr. Airher’s method is as follows ; 
and 1 believe no better coui-se e.an be jmrsued. 

I’rejiare a satunitecl solution of iodide of jiot.a.ssium in alcohol, 
say 1 oV..."a.nd add to it a.s much ioiiidt^ of silver as it will take 
uj). Or to 1 oz. of alcohol add an excess both of iodidi^ of jio- 
1 as,sium and iodide of silver; after a day or two, and with I’ejieated 
shaking at intervals to facilitate the o]>eration, a satuinted solu¬ 
tion of the two salts will be obtained, and if this is filtei’ed off 
into another bottle, it will always be found ready for use. The 
first bottle'can be kejit a.sa stock bottle, to obtain a still furthei- 
.sujiply by replenishing it with .alcohol, and addingmow and then 
small additional cpiantities of the two salta. The iotlide of sil¬ 
ver can be readily obtained by precipitation. .For instance, take 
1 oz. of solution of nitr.ite of silver used in the process, .‘JO grs. 
of nitnite of silver to 1 oz. of water, and add to it- suflicient of a 
solution of iodide of potassiimi in water as will throw dowm the 
whole of the nitrate of silver as an iodide.^ When this jireeipi- 
tated iodide of silver ha.s settled, which it very readily dfie.s, the 
liquid above must be jxmred oft', and fresh water added, repeat¬ 
ing this washing several times. The iodide of silver after this 
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i- (Irii il. aiitl then put into ii hottle with a tyiiall inianlity of 
alfoliol. just Mitlieieiit to keep it iiioisteiiod. Tlio i|Uaiitily of 
the .■'olutioii of ioilide of silviT wliieh ttin bo aildod to I o/. of 
• ■oll(Klion. must dopi'iiil ujiou tliojptautUy of alooliol in tia' ool- 
liMlioii. lodizod collodion let liable ty doconi|iosition. and ioillno 
is lila ratod. This it provontial by puttiiif; a litth' piece of pare 
nietallii- siKor in the eollotlion, w'liieh jiivsei'ves it eoloui les,--and 
ot'a eoiistantyitfeiioth. The collodion p.»'ooe£!s now fesohes itself 
into 

1st. Cleaning the Glass Plate.— One of the most. Mteees.sful 
yiOKTal niani(iulatol's In the*or<llnai'y forms of the collodion pro- 
•i s., is ^Ir. Jlorne. ti^ wlioin 1 iini indebti'd for much itnporlant, 
inl'oiiuation <in this jiroeess. . A tariity of substanee.s, such a.s 
tripoli, tiitrie acid, spiriti^ol' wine, (ire., have been reeointnendeii 
for cleaning tin- glass: but all the.sf- .Mr. Horne ihiidts are (piile 
.-n|ierlluous; the only articles aelually neees.sarv being a ele.an 
eloili oi' two, and a wash leather that ha.s been well ainl I ho 
roughly rinsed through .seti-ml ehange.sof clean walei. toilepri\e 
it. as niiieli as |Hissible of the dressing which a n4'W oiu' iMnlains, 
ai.,i a lilth' liipiiil aninioi.ia, not strong, but the ordinart /hp/or 
'UKinihiid <d the sliops. If thi.s i.s not itt hanil, a litth' l•.'ll|slie 
p .la'll or sirda will answer as well, the purport of it lieing to 
n-nove any greasy matti'r attached to the surfiee. a.s gl.t'.s is 
’'rl.^pa'I.tly marked with .soap; and allhmigh it might ap|«'ar at 
first sight that i-lean water musf thoroiigldy remow this article, 
tile ojierator will be certain of spoiling many of h i.s |iietures if he 
dejieiid upon water alone. 

The jilan ..Mr. Horne recommends* is as follow .s: - I’oiir iijion 
till' pi 'll' a fi'W drops of atnuionia, rub it. well o\er hotli’STirf.n^'s, 
and thoroughly rinse through two watei'.s, allowing the water to 
il iw owr the jilate eitlier by pouring from a tc'.sel or holding 
uirler a taji; now, with a clean cloth wij«' perfectly dry, and 
ilnally well mb with ti leather. .Simjile a.s this m.iy appiar, 
til, re is mtteh uiori' in it tliiin will be at hist imagined, foi- uti¬ 
les.' the glas.s is free from stains it is ipiite imjioasibh'" to be .-ue- 
ee.ssiul. The plate inav be washed perfei'tly ('lean, but the .sur 
flee not thoroughly drieih Then, again, some hands are very 
warm, and if the pljite isiillowed to rest too much u|>on any oni 
part, or held too long iu the lingers at tiny one ])arlienlar spot, 
that will become warmer than the surrounding [lart, from the 
giass'heing :i h;ul eonduetor of lirat. The eloth and leather 
shoul'l therefore bi'^utlicieiitlv large, thttt the [ihite may hens 
it Wi re insulated tis much a.s jio.s.sibh' from thr liaiids, that no 
uunteessiii'v hetit shall he apjiiicd. At the s.im<'I iiiir the ein- 
[iloymeiit of it warm eloth is wry useful, for the heat is then 
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equally diffused,over the jilatc. and, what is veuy essential, Uio 
swiffaeo jierf'octl}’ .and i)uiokly diied. 

Coating the Plate. —It li.as already heen jiointed out how 
nece.ssary it is to liandli! the jds^te as little as possible in cleaning; 
we therefore su])))ose the operator to have the plate in a clean dry 
leather, from wliieli it is taken to receive the eollodio-iodide of 
silver. The ]ilate must li(> heM hy the left hand ]iejfeetly hori¬ 
zontal, and then with 'tJu! right a suHieieiit cpiag^ity of iodizecl 
collodio should he jxmred into the centre, so as to ditfu.se it.self 
eijually over the surface. This should he dom; coolly and .steadily, 
.allowing it to How to each corner fti .siua-ession, taking care that 
the edges are all 'well covered. Then geutl}’ tilt th(^ [date, that 
the sujK'rlluous fluid may return to the hottlc fi'oiu the 0 [)])o:-it(! 
corner to that hy which the [date is huld. At this niomcnt the 
[date should he hrought iiv-to a veitical [lo.sitioii, whim the 
diagonal lines caused hy the fluid ruimiiig to the corner will fall 
one into the other and give a clear flat surface. Todo this neatly 
.and efl'ectually, some little [iractice is neces-siiry, as in most thing:-, 
hut the. opi'rator should ly no means hurry the operation, hut do 
it systematically jind ijuii'tly, at the .same time not heing longei' 
over it th.an is actually ucce.s,siiry, for collodion being an ethei'cal 
comiiound ev.ajiorates vi'iy nqddly. 3Ia.ny 0 [)eratoi's waste their 
collodion hy imagining it is necessiiry to perfortn this ojieration 
in great haste; hut such is not the ca,se, for an even coating van 
seldom he iditained if the lluifl i.s [loured on iiud olf again too 
I’ajiidly ; it is hettiw to do it steadily, and suhnut to a small loss 
from evii])oration. if the collodion hccomes too thick, thin it 
with the, addition of a little fresh and good ether. 

• Exsiting the Plate. —Previous tu.thc last ojieration it is neces¬ 
sary to have the hath ready, 'which is made as follows;— 

Nitrate o/silvcT- .30 graiiLs, 

Distilled water. 1 ounce. 

Dissolve and filter. 

The iju.antity of this fluid necessar;/ to be made must depend 
upon the_/()r»( of trough to ho nsed, wdiether horizontal or verti¬ 
cal, and also upon the si.teof plate. The kind used by Home 

is the vertical, though lUiiuy still prefer the former, and attach 
a piece of Indian mbher to the back ©f the [date as a handle 
whilst apjilying the collodion, and to keep the lingei-s from the 
solution whilst dipping in the b.ath. ^Yils^h the vertical trouglis 
a glass dipjau’ is jirovided, upon which the [date rests, preventing 
the necessity of any handle or the fingers going into the liquid. 
If, however, the glass used is a little larger than is required, this 
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not n»‘CC“Rsnn'. Having then obtained i>n<' of otln'r of these 
two, and filtefed the liijuid. previously free from any jiartieles 
of dust, itc., the jdate is to he iminertm/ ati'iidilij <iii<l ir',ihi,i(( 
hpniU’tion, for if a jiause should lie made at any part, a line is 
.-are to he formed, vdiieh will print in*a suhsecjtient part of the 

Tlie plate being immeised in the solution, must he kept then' 
a suflii-ieut time for the li(j\iid to aid hvely upon the surfaee, 
partieularlv if a negative picture is to lie obtained. a ijfiiri-til 
i iilr, if irlff f,fii:p (if)iii(t tiro nyhi'b’.s'. hut t/iii> irl// vur;/ irit/i fhr 
I' iiijiiiriiliirr, of'tlir iiir iif tin' tm^r nf iijirriitinij, mill tin rimililitni. 
|•ftll‘ i iilhiirum. In eold we.i^lier. or indeed anything lielow oO 
Fahienheit, the hath should he plaeed in a wanu situation, nr 
a projier deeomjiosition is hot obtained under a \ery long time. 
.\bove i|b the jilate will he eertain to have obtained its maxi¬ 
mum of .sensibility by two minutes' immi'ision, but bebiw this 
teiiijierature it is better to give it a little extra time. 

To facilitate the iietiou. let the tem|M‘r:iture be what it nitty, 
the plate must he lifteih out of the liipiid two or three times, 
w'lii'h tilso tissists in getting rid of the ether from the surface, 
for without this is thoroughly done a unifotaii eoating eaniiot 
beilitaiued; hut on no ni'ronnt uliinihl it In' I'l'inorril until tin- 
y,/,/L I'/'is hri'ii i/iunmn-il nhont Inilf <i, ininnti-, tis marks are apt tn 
be produced if removed sooner. ^ 

Having obtained the desireil- eoating, the plate is then ex¬ 
tremely sensitive, and. therefore, we presume the operator has 
taken e\ery jireeaution to e.xelude ordinary day-light. 

The room must he elosed against a;iy port ion of day-light, and 
candle alone employed, plaeed*at a distance from the operator to 
gise ilie ri'ijui.site light. Yellow gla.ss. which Ins been reeom- 
niemled for glazitig the operating room, does not furnisli sulli- 
eieiit protection from the ehemieally active ray.s. 

The plaie thus rendered sensitive must then be lilted I'roni 
the solution and held over the trough, that as much liguid as 
jiossil,],, may drain off ju'evious to its being jilaced in the Ji’aiue 
of the camera, and th^ more idfectually this is done the bettei ; 
at t) e same time it mii.st not‘he allowed to dry, 

The ijuestion is ofh?n ask'ed, how soon after coating tin- plate 
with iodized collodion should it he immersed in tlie nitnite 
bath' Now, this is a intfiailt ipiestion to answer. We have 
saiil the time of it,ii„prKioa is dependeJit iijion the tem|MTa- 
tuie and (ptality of tne eollodioti; so likewise must we be 
governed a' to time lii/,,rr iiiiiin'rsion. To make eollodio-iiHlide, 
or xyh>ioilide, fir. chemieallv s]»,aking. there is no difference 
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iu the two, i£ is necessary that the ether should contaiii n 
certain (juantity of alcohol, or tlie diilercnt articles are not 
soluble: therefoi-o, if we take a fresh bottle, and coat the plate 
from this, it contains its full dose of ether, and with the 
thermometer raujfing between <i0^ and 70° the evaporation will 
^be very rapid, and cousequen,tly a tougli film soon formed. If, 
on the other hand, we^arc using a solution which lifts been in use 
some time, and mtiny'phites, peihaps, coated, the pro})ortion of 
filcolml is much greater, find not being of so volatile a nature, it 
will necessfirily ttikc a longer timq to acijuire the rc(|ui.site firm¬ 
ness for immersion. If, for instance, after coating a phite, we 
find on immersion it does not colotu- freely, we have then ivason 
to sujUMise the jilate has not been immersed sufficiently (juick; 
but if, on the other hand, we find the 'film very tender, and upon 
fliying it crack,s, then we laive reason to know that plates jire- 
jiared from tlnit bottle must not be immersed quite so soon. 
The lun/er tli,e of dhuhol tlte 'morn sensitwe vnll he. the. 

pldloH, and ihn quicker and 'iiuire even urill be tlue actum of the 
bath; but ti longer jieriod may be allowed for the sensitive film 
to harden before immersion. 

The next question idso often fiskcal is, how long must be the 
exposure in Cfuuera? ft question more difficult to answer thfui 
tin; last, without knowing something of the chtmicter of the lens 
find the intensity of sunshine. I’ractice alone Cfin deteriuine, 
eoiubined w'ith close observation of those parts which should be 
the shadows of a ]iieture. If. for instance, iu developing we find 
those jiarts le.ss exposed jo the light than others develojiing ini- 
,^nediiy,ely the solution is applied, then we have reason to sujipose 
the exposure 1ms been too long ; but if, on the coutriny, they 
develope \ery slowly, we lifive jiroof the time fdlowed has not 
been sufficient to jiroduce the necessfiry action. In a good pic.- 
turi' wo .should see first the whites of a dre.ss fippefir, then the 
forehead, fifter wdiieh we shall find, if the light has been pretty 
eijually .dittiisial, the whole of the face, tuid then the dress. 

The following reunirks, by the Count de Moutizoii, are of 
value— ' 

To Iodize Collodion. —I have tried many methods of iodizing 
collodion. Those wliieh have given the most successful results 
are the following:— 

1st. In 1 oz. of collwlioii put a little’ioilide of silver and about 
3 or 4 grains of iixlide of pohtssium, aqd then shake it well up. 
The collodion becomes very turbid, but on being left for souie 
hours it gradually elears uj>, beginning at the bottom. When it 
is quite clear, pour off the liquid into another bottle. • 
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id. To 1 oz. of collodion ndd 2 "rain.-' of iodide of aiuniouiniu. 
Tliiswill oivc vvry la'iiutiful oKidatioii in tlio lialf-toin s Init iii>t 
so viyorons a jiictnre as flic first. 

.‘!d. .Tn S dinchms of janv alcoliof dissolve jii-ifictly o'miiis of 
iodiilc of anuiioiiiniu or iodiile of |>ota.sf.‘luiii, and orain of iodide 
of tlien add i t draeliins of i^ollodioii. The iodide of sih er 

oU!.dit to lie freshly made, or the re.siiltii.i; negative will he of 
nifei'ior (|Ualit_T». The iodiile of aliimoiiiuiii too onjiht |o l.e 
newly made. Tliis collodion i., one of the most sensitive, hut 
hhe half-tones jirodiieed hy it ^re inferior. 

Ith In ft drachms of aleolnjl dissolve S ei'aiiis of iodide ol 
I’ot.'issiiini. t of iodide aif amhioniiim. and 1 erain of iodide oi' 
'liver: then tidd id draehnis of colhidion. This forms a verv 
seiisit iv e medinia. * ^ 

•>th. Iti i.j oz. of collodion...Mlraclnns ot alcohol and o minims 
■’I lii|nid ammonia, dissolve 1 I oriins of iodiile of animoninm. 
Ihis forms a very oood eol'odion, verv setisitive and eolomle". 

hth. In i dinchms of alcohol dissolve ti triains of iodide of 
liota-'inm, and add (i drachms of collodion, 
e now come to the 

Method of Operating, -- I e'n|iloy noihine hut vvaier to clean 
die ylass jilate with, iisine- |,|eniv of it, and rnhhina I ho e.lass 
with he hand till the vv.iier ihov s tVeelv ov, r the snrf.iee. It, 
mn.'t* he Well diiod and rnl.heil l•^lan with a linen elotli vvliiih 
has lu•'•n vvel] washed without liio ii'o of soa|i. W lion Iho eol 
ioilion eomos away from tho alass. it is almost always in eonse- 
'|!n nee of the existenee of e'lease or ilirj. or of a little inoi-tnie 
M|ion the sitrliiee. 

I’oilf the collodion n|ion tin; nla-s in the Usual v.ay. ainl 
■ iinios; inuncdititely iminers-e it in the hath of nitrate of silver, 
■'ll .ttr.'iiis to the imnee ofvvater. lit’tin:; it in .iiid out of the ,'o|o- 
tiiiii to allow the ether to e.scajie. When it iissiiini s ,i hhiish 
o|ia] line, it is ready for tisi;. Itv adilinn a liltie aleohol to the 
ohttion, otie |iart of aleohol to ten )iaiTs of water, and one |i,irt 
ot nitrate of silver, the eollodion is niore sjieedily ivnih ii d sen¬ 
sitive. and the imaoe |Jodneeil is moie v ieorniis. 

It eeiiis of some imjiintaiiee to immerse the e|as.' in the 
nitrate hath, and to jihiee it "in the slide ill the siliie direelion as 
that ill which the eollodion was |ioiired oil'the class jilale. 

sMter the ajijie.iranee of llie opal hue. if the hath lie an old 
one. the plate may he hft in it for some time without iiijnrv : 
hilt it the hath he TieWi^t lunst not he left loiit£er th.in is'iieees- 
'.ii-y to excite, or the nitrate would attack the i iilide of silver. 

io ohviaic this, it fs well in makinc a new hath to add 1 
grain of iodide of .silver to each ounee of the nitrate solutinn. 
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It is imneeessnvy to filtor tlie liatli, as it is ofton iiltorcO iu it^ 
uiiturc l)y pissiiii' tlir(m"li iiiipor oontiiiuiu" injurious c]i('niio:il 
(•oiistituoiits. A littl(! 1i]ottiiig-]Ki])fr draMUi over tlie surliii-.' 
will riuuo\ e any particles of Uust .that may Ite floating upon it. 

If tile batli contain aliioliol, it should, when not iu use, he 
kejit in a .stoppei-ed bottle. 

The Development ef Image _To etiect this the jdate inu.st 

be taken again into the room, and with care reliiovcd fi'oiu the 
slide to till' levelling stand. 

It will be well also to caution the ojierator rcsiiecting the re 
niova.1 of the jilate. Glass, as before observed, is a biul conduetoi 
of heat; therefore, if in taking it out we allow it to rest on tin 
fingers at any one S]iot too long, that portion will be warmed 
t’arough to the face, and astthis is not done until the di'velojiing 
solution is ready to go own-, the action will be more eiuTgetic 
at those jia.rts than at others, and conseijueutly destroy the 
evenness of tlie Jiieture. AVe should, therefore, handle'the plate 
with cai’e, as if it alrea.<ly po.sses.sed too much heat to be coin- 
fortable to the Angers, and that we must therefore get it on the 
stand as soon as jiossible. 

Having then got it there, we must next cover the. face with 
the developing solution. 

This slioidd be ma.de as follows;— 

I’yrogallie acid . 
llistilled water . 

Glacial acetic aeiil 
llissolve and Alter. 

Mr. Delamotte em))loys 

Tyrogallie acid.A grains. 

Glacial acidic acid .... 2 drachms. 

Distilled water.3 ounce,s. 

Now; in developing a jil.ate, the (piantity of liquid taken must 
be in proportion to its .size. A jilate u^iasuring 5 inches by •! 
will require h;df an ouuee; less maybe used, but it is at the risk 
of stains; therefore we woidd recommend that half an ounce of 
the ahove be measured out into «'perficthi clean, nieasnre. and 
to this from iS to 12 drops of a dO grain solution of nitrate ul 
silvi'r added. 

Pour this ipiicldy over the smface, ticking care not to hold the 
measure too high, and not to jiour all ;i‘t one spot, but luuing 
taken the measure ]>ro]>erly in the fiugei’s, begin at one end. and 
Ciin-y the hand forward ; immediately blow ujiou the face of the 
plate, which has the eflect not only of ditl'usiug it over the sui- 


.grains. 
10 oz. 

40 minims. 
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:iu'c, Imr caHfU's tlio sohitinn to coinliiue iiioiv witli tlic 

'Liiii|i 'iirfiKv Ilf the jiliite: it also 1ms the olfeet of keeiiinj; any 
ili jiosit that limy form in ii.'otioii, which, if allowed to .--ettle, 
r.iiises the jiietnre to come out luotfled. A ]>M;ee of wliile |ia]ier 
mav now lie held under the jilate, to observe the develo|imeut ni 
tlie |iieture ; if the lit;!it of the rooiii is ailajited for viewiiiji it in 
lliis iiianiier, well; if not, a lijflit must beheld below,but in either 
e.iM' arraiii'emehts should be made to view the*|iliite easily whilst 
Milder this ojiertit ion. a siieeessful result dejieiidiiit' so mueh u|ioii 
■ litaiiiiue sufiieielit de\ elojiiueiit without earryiiio it too far. 

-Vs soon as the neei-isary de\<’lo|imeiit has been obtained, the 
ii jiior niu.st be |i(iured‘otf. and the surfaee washeil w ith a little 
wi.er, whieli is easily done by iHildinn the jilate over a dish and 
|ioitrin,i; wati r on it, taking rare, bulb in this and ti snbse(|uent 
|iart of the jiroeess, to liold the jilate horizontally, and not \er- 
i ieaJly, so as to ]ire\ent the eoatin;t liein^’ torti by the ibree atid 
uei;;ht of the wati'f. 

I’roto.suljihate of iron, w hieh I lirst inlrodtieed as tt jihotoora- 
jihie ..^eiit in IMII. may be em|iloye(l instead of tlie jiyromdlie 
ii'id with mueh ad\antai;e. 'rin- l^•a^ttiful eollodioii jiortraits 
obtained by iMr^'l’itnny of l'Minburt;h. tire ail develojied by the 
iron .salt. The Jiillowini.''are the he.st jirojiortions .— 

I’roto.sulphate of iron .... I oz. 

-\eetie aeid ... . . Ill minims. 

Itistilled water ... .1 jiint. 

This is to be itsed ill the same mannev as th<‘ former solution.s. 

Fixing of Image. —This is simjily the removal of jjidim^ 
from the snri'aeo of the jilate. and is elfei'ted by |iourin;,| over it. 
after the Water, it sohition of kyjiosuljihite of sod.a., made of the 
strength of-1 oz. to a Jiint of water. At thisjioint daylight mav 
be adtnitted into the room; ami, indeed, we eaniiot jndse well 
of its removal without it. We then see, by t.iltino the j.late to 
and fro, the iodide gradtmllv di.s.solve away, and the iliU'en ni 
jiarts left more or le.ss trans|iarent, iieeording to the aetion of 
liLfht njioii them. 

it '.hell only remains to thoroughly wash away every tr.iee of 
the hyjiosuljihite ofyioda, for, should any of the salt be left, 
it orai'liially de.stroys the jiieture. The jilate .should, therefore, 
either be immersed with oreat care in a vessel of clean water, 
or, what is better, water jiotired gintly and carefully over the 
surface. 

•After this it must'be jihiced ujirioht todry, on held beforeafire. 

We have now cjirried the ojierator earefully through every 
stage of the jiroeess, from the cleaning of jilutc to the li.ving of 
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imago; Imt cmr pomarks havo refoi’eucc to follodio-iodido aloio' 
that is gmi-cotton dissolved iu ether, eliajged witli an iodide <■( 
silvei’. We cMiniot, limvever, eonsidei' our task tinish(sl witlioii: 
iir'iitioiiing the addition of ;’iitta-]«-relia, to the eollodion. Tlii' 
valuahle discovery Wiis made hv Mr, 1*. W. Fry, to which gentle 
man helongs some id' the nm.st imjioitaiit st.ej>s made in the 
art. , ^ 

The seiisihilit^’^l' till' ]ilat<-s a]ij)ears to he nioi'e materially iii- 
ei eased hy the aihlifirtti of the gutta-)>eveha ; imhied, jaeturc'N hv 
s»i])er]iosition ni:i;^«|^ohtaiued wjth ahsohite instaiitaneity, ami 
in the eaniei.i ohsewa. in h-s^, than a second of tinnv 

The jilan of jaoeeeding to ohtaiji this e.vtreme .«ensihility. a' 
re(M)nimended hy Jlr. Fry, is to obtain a thick and strongly 
ehargtid eollodio-iodide, aigj to two ]>arts of this add om.' of a 
satunite(l ethereal solution ol' gutta-percha, allowing it to stand 
a day or two to eleai^ itself, previous to hoing used. 

The plate is then eoateil in the usual mannel’. As th(‘ ethei- 
evaporati's a. jieeuliar white lilm eonuw over, at which time it is 
ready for immejsion in the hath. This must he conducted us 
]iiv\ ioii.sly de.sci-ihed. .and. from its e.vtreme sensibility, with, if 
].o.ssihie. greater precaution than hefoi-e. 0 

Foi- till' develojiment of negative pictures. Mr. Fry recom¬ 
mends the pyiogidlie solution, lutlier stronger than that ]ire- 
\ ioiisly gixen. about one gr.iin to the ounce, with the addition 
of an e.xlra poition of acetic acid, and the jilate-re-i/ip/wv/ in tic 
■jillnih- hnth. in preference lo adding silver solution to the pvi’o- 
gallie. acid, 

, injixing the image after dexelopment. it is neee.ssarv to keeji 
the hy jiosnlphite on longer than xx ith the ordinary eollodion. as 
the ioilide is held with greater tenacity. , In other respects tlm 
method of proceeding is jirecisely the snoe. 

Mr. 'riiomas has imiditied tlm eo/Aa/mn ^iroci'sn as follo’ws — 
1st. To]irepari‘the glass.—lloughenthesurtaee of the edge about 
one-sixteenth of an inch all round xx ith coaixse emery jiaper ; this 
prevents contraction of the film, and enabh'S you to jiump uj'on 
its if necessary, xvithout any fear of I'oming otf. 

2d. To clean the glass if nexv.—Make a mixture of spirits of 
xvine and liijuor ammuuia eipial paitsi render it as thick as cream 
xx ith tripoli; xx ith a piece of cotton xx'ool, kejit for this [uirpose. 
nth a small ijuantitv over that side scr.itched as described, xxash 
xx'ell under a taji of xvater, and xvijie xlry xx'ith a pii'ee of old 
lim'ii xvasheil xx'ithout .soap, and kept scrlh'ulously ch'an for thi- 
jmrjiose. t 

N.B. To clean a "glass after hax'ing used it, xvlien not var¬ 
nished, wash xxtrthe collodion film xx'ith xvater, and dry asaliove. 
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Alwnys wipe the glass just liof’ore use, and hreathe upeii it ; if 
• iean. the nioisture evajiorates evenly. 

.'id. T’our into the eentve as much collodion as the glas^ will 
hold, and j)our otl’ at that eonief diagonal to tin’ one hy wliieli- 

the glass is held : jivevent tln^ f'orniiftion of lines, hy altering 

(iiiiehly the position of the glass, heloi'e the tilni dries ; wiili 
observation and pnietiee dexterity is eiisily ae((uired. 

4th. As sooTi as the collodion ceases to run. plunge the jav'. 
jiared glass, without stojiping. into the following l>ath:— 

Into a 'JO-oz. sto])]iere(l hoyle jint 

J^itrate of • *. 1 ounce. 

Jhstilled watei' . Jliouiii-e.'. 

DissoKe. » 

Iodide of ])otassiuin o gniiiis. 

Jti.stilled watei- I <lraehiu. 

J )issol\ e. 

< hi mixing tliese two 'olutionsa ju-ei-ipitate of ilpdide of silvei 
is fo'jiied. Place the bottle eontainii.g thi^ mixture in a .saue.'- 
]iau of hot water, kee]i it on the hob for aliout t«< lv(' hours 
shake it oeeasiogally. mov and then ri'inoving the stojiper. I’lie 
bath is now jKofeetly s.iliiraled uith iodide of siher; u hen 
eold. biter through white iiltering pajH-r. and tidd. 

Alcohol . IJ draeliiiis. 

Sulphuric a’t liei . , , 1 drachm. 

A eonvi-nieiit way of .saturating the nitrate of silver bath 
with iodide of silver, is to dissolve the 1 oz. of nitrate of sil¬ 
ver in 'J oz. of the water, aifd the solutifin of iodide of pota— 
siiini to ihi.s strotig solution; the jueeipilati'thus formed is by 
shaking entirely dissolved; now a<ld tip* remaining II oz. o! 
Witter, when thi' iodide of silver is iigtiiti thrown ilowti, bitt in 
such a finely divided state as to render the complete sati;r;itioii 
of the bath nmre perfect, obviating the necessity of .f)ei|ueni, 
shiiking. After half an hour, add the alcohol iind etlier, amj filter, 
dth. Allow the prejiiired gliiss to reniitin in this bath etght or 
ten minutes: just before tilliing it out mow it tip and down 
three or four tiim.s;*drain" it, hut not too elo.sely; wheti in tin- 
friune jilat-e ujion the biu-k a piei-e of eomnion blotting-]>iijier to 
absorli moisture; the. soouei it is phu-ed in theeamerii the better 
(Ith. The time of exjMisure cain oidy be ascertained by jirtietiec. 
no rules etui be laid-Mlown, and I am utiaeijintinted with any 
roya^-oad but that of exptirienee, leading to constatit-sucee.ss in 
this most imjMutant se<-tiou of ))hotogra])hy. 

7th. The plate being taken from the cameia and phieed upoti 
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a levelled stand', dovelope immediately tlie latent imago with tL. 


following solution:— 

Pyrogallic acid.3 giains. 

' Distilled water ." . . 1 ounce. 

Acetic acid (glacial) ... 1 drachm. 

Mix. t 


Take one ])art of thiti solution and two parts of distilled watei- 
for use. The pyrogallic solution made with ju'oper acetic acid 
and of the above strength, may be k<'j>t for a month or nifire in 
a cool ])lace away from the light, e 

ISth. When the im.age is suliicr,'i|tly intense, wash fieely with 
(ioinmon filtered waiter; then pour on a saturated solution of 
hypo.suljihite of soda, which shoidd , immediately remove the 
iialide of silver, wash againrivell with water; allow as much as 
the jJate will hold to soak in for at least half an hour, to re¬ 
move all traces of hyj)osul])hitc of soda; lastly, stand up to dry, 
.and if i-eipiired, varnish with amber varnish. 

Having, by the foregoing nnains, obtained and fixed a negative 
photographic image on glass, and which is ca 2 )ablo of jtroducing 
])ositiv(!s njion japer by the oi-ilinary jihotographic means, it is 
as well, ])revious to obtaining these, to render the tender film of 
collodion less liable to injury. 

This can be accom]>li.shed by means of a varnish, of which 
there ai'e different kinds that :.iay be used. 

l!y fill’ the best kind of varnish which ciin be emjdoyi-d is one 
for which we are indebted to Dr. Diamond. This is made by 
])owdering some amber a^id jmtting it into chloi'oform ; by the 
•.>])])lioytion of a gentle heat under, jiressure, with care, a perfect 
solution takes jil.-iee. This varnish flows readily over the ^date. 
and dries in a few' minutes, leaving a beautifully transparent 
hard glaze njHin the ])icture. 

, ■ It was shown by Mr. Horne in the early diiys of collodion, 
that the negative images could be converted into positive ones 
by mixing with the jiyi-ogallii; solution a very small quantity < f 
nitric acid; but it has .since been show'n by J\Ir. Fry, and others, 
th.at a better result may be obtaimsl by the u.se of ja-oto-sulphate 
and jn-oto-nitrate of iron. 

The former siilt is readily obtained, and in a very j)ure form. 
It should be us*>d as follows :— 

Pl^)to-sulphate of iron . . 10 grains. 

Distilled water.s,, 1 oz. 

Nitric acid.' 2 drojis. 

To develope the image pour the above over the plate, taking care 
not to cany the devehqiment too far. 
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Tlio jirotn-iiitratt' may l)e obtained by doiiblb deconuxisitiou, 
ii> mMiiiiiU'iidotl by Dr. Diamond ; l!(M) giuin.s of proto-suljdiato 
(if iiiiii aiv dissolved in one ounce of water, and the same nuaiitity 
• if iiiteite of baryta iu six ouiiees»of water ; tbese bcinj' inixi')/ 
together, pioto-uitrate of iron and siil|tbato of baiytji arc formed 
liy double decomposition ; also by dissolving suljiburct of iron 
in dilute nitric acid, as rcconnnended by Mj'. Ellis, who proccc<ls 
as follows ;—• 

To one ounce of nitric acid and seven of w.ater, add a .small 
'|Uaiitity ofsuljihmvt of iron^brokeii into fragments. Place flie 
M sse! aside, that the suljiburcttcd bydrooen may escape, and the 
acid become .satnrated'witb fi-ou. I’oiir otf the liipiid, and filter. 
Then boil in a lloreiiee tla.'k, to "et rid of the sulphur, and aoaiu 
liltei', when a dark oreeii liipiid wi^l lie obtained, which is the 
proto-nitrate of iron. This should lie kejit in well-slopped 
bottles, and Jirotectetl from theair as much as pos-ibh', to prevent 
its chanoino into a ]M‘rnitrat(-, iu which state it is (piite usele.ss 
as a j)hotoj;ra]ihie aitenfe 

T.. de\ elope the jiieture mix on< pall, of the above |iroto- 
nivnUe with three of water, and ap[ily it to the plate in the 
onliuary way. when a most beautiful clear iinaoe can lie obtained. 

'1 he neo<'itive imaoe being (ievehi|)ed, a mixture ot [lyro-gallie 
and hy[)o-.sul]»hite of soda, which has undergone |iarlial decom¬ 
position, is poured over the platij and then it is gently warmed. 
L’]>on this the darkened jiarts are rendered brilliantly w hite by 
the formation of metallic, silver. This jiieture being backed 
up with black velvet tissumes the :iir of :i line daguerreotype, 
without any of the <lisa<lv;mtiiges arising from the relleetion ol’ 
light from the jiolished silver’surfaee. For this beautiful result 
jihotogitLphy is indebted tvi Dr. Diamond, who is .still pursuing 
the subject with much zeal. We have also .seen .similar etreets 
produced by 31r. Fiw and ^Ir. Derger, by the use of the proto- 
siiljihate of iron solution tind jiyrogallie aci'l. The image is lirst 
ilevelo]M-d by the iron and the solution jMiuri.-d off; imuiedititely 
.mother of pyrogallic acid is poured on, timl the etfeet is jirudiieed. 

The pictures are fixed with the hyposidphite in the usutd 
met laid. 

A (H'culiar whiteiting process wtis iutroducitd by .Mr. Areber, 
which is an follows :— 

The picture being thoroughly washed in jileiity of water, tifter 
fixing with hypo-suljihite of soda, is treated in the following 
manner; — ♦» 

Prepire a saturated .solution of bi-chloride of mereuiy in mu- 
riiitie acid. Avid one jx-ut of this solution to six of water. I’onr 
a small quantity of it over the jiieture at one corner, and allow 
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it to run evcnly'ovcr tlie glass. It will be found iminediatoly to 
deepen the tones of the picture considerably, and the positiic 
image will alnn'st disappear ; presently, a [Kjculiar whitening will 
dome over it, and in a short* time a beautifully delicate white 
picture will be brought 011 * 0 . 

The negative character of .the drawing will be eutii'ely de¬ 
stroyed, the white. j)osi1^v<! alone remaining. This picture, after 
being well washed and dried, can be _vaniish(ai and preserved as 
a positive ; but nevertheless, even after this bleaching, it can be 
clmuged into a deep-touo>l negative many shades darker tluui it 
was originally, by immersing it, after a thorough washing, in a 
wc.ak solution of hyjio-sulpliite of soda, or ,a wciik solutiou of 
ammonia. The white jiictiu-e will vanish, and a black negative 
will be the result. , 

It is veiy shigular that the picture c<au be alternately change<l 
from a white positive to a black negative many times m succes¬ 
sion, and very often with improvement. 

Thus, by the above proee.s.s, .a nio.st' jxirfeet white jio.sitive 
or a deep bhick negative is produced, rpiite distinct from each 
other. 

In the first pud; of this after-process, it will be obsei'ved that 
the effect of this bi-chloridc of mercury solution is to deejien the 
shades of the jiicture, ami this j)ecndiaiity can be made available 
to streugth(>n .a flint image, by taking the precaution of using 
the .solution W'caker, in order that the first change may be eom- 
jjJetcd befoj’e the w'hitening effect comes on. 

The progi‘es,s of the cljange can be .stopped at this point by 
the simjAe appliciation of waiter. 

The author first pointed out the remaikable action of corrosive 
subJimate, in his jrajier, jmbh'shed by the Iloyal Society, on the 
D/iguerreotj’ja- procosa on jiaju'r. 

' jy. AdoJjJ le .Martin has jaiblished some remarks on the col¬ 
lodion in the Cijwptis I'fudns of .Otli Jidy. ]!^d2. 

Th(" cijlodion he employs is ijjaile of— 

'•JO grains of cotton. 

7.»0 gniin.s of nitnit*- of pittush. 
loOO gniims of suljihuric am'fl. 

This is well wa.shed and di.s,solved in lO volume^ of ether and 1 
volume of alcohol ; by this, l-l graims of gun-cotton arc iIIsmiIm iI 
in hdOO grains of ethVr. and '.blD grains of alcohol : add tlmn to 
this colbHlion, 15 grains of nitnite of Kfv;er transformeil intti 
ioOhde, and dissoVed in '20 gnains of aleohM by means ot an 
alkaline iodide. M. Adolpho Martin prefers iodide of aminouium. 
The plate is next plunged into a hath of 1 pai-t distilled water, 
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Ix’jth nitriitc of .silver, and l^lgtli nitrie acid! Tlic iiuajjc i.- 
dcvclojtcd In' ])roto-sulplmte of iron, and lie eifects ilie elu'n.ne 
from iieiiiitive to jio.sitive liy a liath of doiilile cyauiile of silver 
and ]iotasli, consisting of aliout qnarts of water, in wliirli aj'r 
di.ssolxcd 375 grains of cyanide of ]>ota.s,siinn, and (!() grains of 
nilnite of silver. Tlio jiictiires.tliiis jirodnced are remarkalde 
for thei)' intense wliiti‘ness.> / 

f f ^ 

"Wc nnist itllow Mr. Arcliei'to give his own desci'iption of the 
vei'y ingenionsly constructed eanieiu, wliich he has devised for 
the collodion jirocess. The»]iractice of the collodion jn'oeess in 
the o]ien air is a matter ^of some diflicnlty ; sonu' ingenious 
I'ameras have heen dfvised tor tin's jiurjio.se: Imt there are few 
better eontrivanees than that introiliieed hy Air. Archer, and 
Tiiodilied by Alessrs, (iritlin it f'o. • 

Description of the Camera for the Collodion. —*• T will pna'ced 
to give a general descript ion of the eaniera I have constructed, 
jiremising that, it admits of being ma.de as a very light folding 
camera, if thought necessary. 

“It is a wooden box. IS inches long, 12 inches wide, and 12 
inche.s deeji,and is cajiable of taking a picture lb inches .sipiare. 
Externally it may be thus deserilied ;—in i'ront it has a sliding 
door, with a circular ojimiing in it, to admit the lens : this 
sliding door enables the ojicrator to lower-, or raise, the lens, 
and e()nse(|uently the image foimied by it. on the ground glass, 

.as the V iew may reipiire. The two sides of the camera have 
openings cut in tliem, into which sleeves of India rubber cloth 
are fixed, to admit the hands of the opeiutor, and are funushed 
with India rubber bands at^the lower ends, which press agaii'iit 
the w rists, and prevent the admission of light. 

“ 'I'lie back of tlio camera lias a hinged door fitted at its 
ujijier part with an openiiig of just Rulticient size for the eyes, 
tiud shujied ,so as to tit close to the time. A black cloth is tied 
round this end of the cameia, to prevent any' ray of light 
I'eneti-ating at this ojieniiig. In the to]> of the caineni, near 
the front, is iiisertid a pieee of yellow glass, to admit <i sin.all 
ipia. titv of vellow light, ami is closed with a hinged door, to 
regulate the ipiaiitity of light reipiired. 

“'I'lie interior of' tlie box is furnished with a sliding frame, 
to support the ground glass or the bath and the prejiared plate ; 
and it has a stoji, by means of whieh any focus from 3 inches to 
15 iiielies eaii easily he olitained. 

“ Till' bottom ofi-'.iii^ camera is furnished with a gutta jicrcha 
tray, about 1 iucli deep, to hold the wushiags, &c., wJieu the 
camei-a is in ojieration. 

“Also, the bottom of the camera at the back has an ojiening 
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cut in it, extending nearly the whole width of the camoi'a, ajid 
as far in as the edge of the gutta jKircha tray. 

“ This ojtening is intended to admit, when the Cfimera is in 
uite, a light wooden case containing the glass hath, focusing 
fi-aine, stock of gUiss, and paper reipiired in the process. 

“ There are various other Ijttle contrivanciis which T have 
not specified ; such as ^a drawer for the pictures, a shelf lor 
bottles, itc. ‘ 

This form of camera will admit of the following manipu¬ 
lation :—Having placed it upon a stand pointing to the object 
to be tsiken, the hinged door at the back is opened, and the liath 
is throe jJarts filled with the solution of'nitrate t)f silver ; a 
jdate of glass is then tiiken fi-om the cell, and cleaned if 
necessary. , 

“The collodion is poured on in the manner previously de¬ 
scribed ; when the film has set a little it is immersed in the 
nitrate of silver b.ath, and the lid of the bath is closed down 
ujiou it. The next step) is to obtain the focus with the ground 
glass ; this can be done whilst the collodion is becoming iodized. 

“After adjusting the sliding frame to the pro])c'r focal distance, 
the camera must be closed, and'the rest of the pmocess conducted 
by ])assing the hands through the sleeves, and jilacing the eyes 
close to the aperture in the back of the camera, and drawing the 
black cloth over the front of tin; head. 

“ By the aid of the yellow light admitted from the topr, the 
op)erator can cany on the I'est of the pjroeess. The plate is now 
reiidy for the action of liglit, and is taken fi-om the bsith; or the 
bath itself, with the pihite in it, is p)laccd in the sliding frame 
'Ae refracted image is at once thrown upx)n the seitsitive p)late. 
After the requisite exp)osure, the pilate is taken from the bath, 
and the p)icturo is deV)‘lop)ed with the solution pu-eviously 
<lescribed. The p)rogro.ss of this op)cration can be seen by aid of 
the yellow light, keeping the eyes close to the apierture behind. 

“ Wlien, from expierience, the p)icture is sufficiently brought 
out, a little water is poured on the gla.ss to waslx off the deve¬ 
lop )ing solution, and the drawing is pjartially fixed by the aprpjli- 
cation of a small quantity of a solution of common salt. 

“ The drawing may now be removed from'the camera without 
fear of being injured by light, and the remainder of the opera¬ 
tions can be conducted outside the camera, 

“If the film is sufficiently strong to bear removal from the 
glassy the following p)rocedure is adop)ted N^-The plate of ghms 
is p)laced horizontally upon the back lid of file camera, which 
is hung so as to foi-m a tempiorary table, and the film is loosened 
fi-om the edge of the glass with a flat strip) of glass; a sheet of 
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<}jno]) pajier is then jilaced flat on tlie drawing, ifnd I'atlier witliin 
its njiper edge; the film is turned over the edge of the jtaper. 
and a glass rod is ]>hmed just witluu the oilge. The slieet of 
jwijK'r with the collodion in contact with it is now mi.sed fro,.n 
tlie glas.s, and rolled np on the glas^ rod. When the dniwiiig 
is eutirtdy enclosed in the pipc^, tin? rod is reniovetl, and tlie 
delicate film thus encased is put away into its projier recejitaclc, 
to he finally fixed and mounted at leisure. 

“The drawing thus rolled up can he preserved for motiths 
without injury, providinl it is kejit slightly dain]i; and if caidi 
drawing is enclosed in anotliei- sheet of iiapor, its jireseiwation 
is still fuitln;]- secui'cd. * 

"The advantages of a cannan of this hind may he thus enu- 
niel’ated. ^ 

“It allows the preparation on the sjiot of the most .sensitive 
suitaci’s; their immediate use whilst the sensihility is at its 
ma.\imiim ; the ready development of the image, and after 
fixing. • 

“ .1.11 these ojieratioiis heing carried on consecutively, the 
ojier.itor can, after the first trial, see what results the jaogre.ss 
of his lahours is likely to produce. 

“it gives him the power of shading otf any jioitioiis of the 
view during the action of the light, hy holding in front of the 
pivjiareil jilate and ni’ar the le^^s a movahle screen, or any flat 
jiieee of wood, as the case may l eijuire ; therehy prev'cnting the 
too i-apid action and cfinseipient solarization of the distant por¬ 
tions of the scene. The spire of a church, for instance, jiointing 
upwai'ds into a hright sky, often reipiires this jnecaution to 
prevent its heiiig entirely lost.. Other instances of this efl’ect will 
readily suggest themselves to those at all acijuaiuted with the ait. 

“ ’J'he camera can he made, with slight modifications, applicahle 
to any other process on paper or glass, and of course obviates 
the necessity of any kind of poitahle tent.”—Archer, .K.8., 
Mtmtial of tlie Collodion Flwtoi/nijdili; Process. 

The following figures rejireseut jMi’. Archer's camera,,as con- 
stnicted and imiiroved hy jlr. (Jriflin ;— 

Till.- figure 67 is a section of the camengand 68 its external fonn, 
which, with a viowto pintahility, is constnicted so as to serve, 
as a ]jaekiug-case for tlie entire ajijiaratus rejiresented hy figs. 
67 to 76. a is the sliding door that siipjiorts the Icits 0. c c arc 
the .side openings fitted with cloth .sleeves to admit the o]ienitor’s 
arms, d is a hinged door at the hack of the camei'a, which txin 
be su]i])orted lik€ a table hy the hook c. y.is the opening for 
looking into the camera during an openition. This ojieuing is 
clos«l, when necessaiy, hy the door y, which can he opened hy 



270 


PKACTICE OF PHOTOGEAPHY. 


the hand passed* into the camera through the sleeves c. Tht 
ytdlow glass window which admits light into the ciimera during 


;iTi ojieration is under the door h. i is the slithiig ti-auie foi 
holding the focusing glass, or the fi'ame witli the jirejwred glass. 




either of which is fastened to the sliding fi^3 hy the check k. 
The frame slides along the rod 1,1, and can he fixed at the proper 
focus by means of the step m. n is the gutta jEjicha washing 
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tray, o is an opening in the bottom of the camera near tlie 
iloor, to admit the well^t, and which is closed, when the well is 
lemoved, by the door q. Tlie well is divided into two cells, out' 
of which contains the focusing glass, and the other the glas;. 
trough, each in a frame adapted to thd sliding frame /. On eaeli 
^ide of the sliding door that supjttjrts the lens a, tliei'e is, within 
ilie cameia, a small hinged table r, supnorted by a bmeket 
These two taWes serv'o to support the botth's tlmt contain the 
solutions ncci'ssary to be apjilittd to tlie glass jilat.e after its t'X- 
po.sure to the lens, 

Figs, (i!) and 70 represent twfi cases, *outaining the various 
instruments and chemical jircparatioiis reipiii’i'd for the collodion 



C'J. 


process, a, tig. CD, is a grooved cell for a sei'ies of glass jilates. 
h is a receptacle fiir the lens of the, camera. <• contains a spirit 
lamp ; (/, a jjair of glass measures ; c, a porcelain jiestle ami 



70 . 


mortar. The door / encloses a space, containing a funnel with 
filter paper's, and silks and leathern for cleaning the jilates. (/con¬ 
tains a small retort stand, a porcehiin cajisule, and a box with 
scale.s and weights. 
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The case, fig. 70, is divided into two compartments. One 
side, a, contains twelve stopjieiHfd glass bottles, with the various 
chemical prejjaratious rei]uii-ed by the oijenitor. The other side, 
^hieh can be closed by the door b, contains a supply of photo¬ 
graphic pajter, both for negative and positive pictures. 

Fig. 71 is the glass trougl^ for holding the nitrate of sUvev 
solution. 




Fig. 72 is a fiume for fixing in the camera such plates of glass 
as do not require to be exposed to the lens while still in the 
glass ti'ough. 

Fig. 73 is a pressure frame for the preixiration of positive from 
negative photographs. 

Fig. 74 is a section of this 
frame. 

Both of these frame.s, figs. 72 
and 73, are so contrived as to 
be suitjible for plates of many 
different sizes. In the frame 
represented by fig. 72, the bars 
a and b are both movable, to 
pennit the fixing of the plate 
in the camera directly ojiposite 
the centre of the lens. In the 
flume represented by fig. 73, 
the bar a alone is movable, and is fastened by screws that move 
in the slits b, b. ' ' 

The whole of these boxes and frames can bo conveniently 
picked in the ciimeni. The box, fig. 68, is passed in by the 
side-door ; the wqll, j), and all the other casci?-and frames, by thi^ 
door d; and the camera, thus loaded for transjiort, is put into a 
strong leather case. 
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It has been projx)sed to use the bromide, instead of iodide of 
silver, in collodion. 

Tlie most suceessful opei-ator -with the bromodized collodion 
apjiears to have been M. Labord*, wjio comnmiiicated the fol¬ 
lowing as the re.sults of his practice to La Luudarc, Fivnch 
])hotogra])hic journal:— 

“ I hax’c studied the action of bromide ; by themselves and in 
combination ^^^th collodion. My choice naturally fell n])on 
tliost' soluble in alcohol or ether, and I have tried the bromides 
of ii-on, nickel, cadmium, zinc», and merctny. The bromi(k‘s of 
iioii, nickel, and cadmium yij.Jd(d the lust results, and a,mong 
thcs(; I give the preferi^uee to the bromide of cadmium. I havt; 
found it to ]M).ssess so many advii.nta.gos, thiit 1 hiive been sevei-al 
limes temjrf.cd to banish all iodiiies fi-om my pi-ejKinition.s. 

10 grains of bromide of cadmium, added to 1 ounce {by weight) 
of soliition of collodion, gives ii liijuid which may la' usiid iit once, 
iind which has been kejit foi- idiout five months, up to the jii'e- 
sent time, without perccjitilde cliaiige. Suljihiit.e of ii-on. or 
jyrog.tlHc add, are. usial for dcvelo))ing; gidlic acid ]ii-oduces but 

11 vei -3 miildling etfect; idniostiill llui details of the image! iiiipear 
iit once, the eli'ect of tlu; wciikest radiiitions becomes sensible; 
but the extreme tints of the ])roof iirc not suffiiiicntU' ditferent 
to idlow of being ])rinted from with success. TIu! following pio- 
ce'.ss IS niiide use of tf) give; tiicni ;mi ioduid Vidiu; in this rcsjiect. 

“ l>y adding a wcidc ju-opoidion of iodide of ]iotassiuni to the 
hromide of cadmium the sensiliility is increased, and we; obtain 
•it the same time a greater diffoi-ence botw(!en the extreme tints 
of the proof; the negatives ary tht!refori! supei'ioi-. 'I’hc follow¬ 
ing ai'c the proportions usually employed:— 


Bromide of cadmium .... 12 grains. 

Iodide of potassium . . . . 0'3 grain. 

Collodion.1^ ounce. 


“At first the iodide of potassium tinges the collodion Adth yel- 
lowish-re<l, but the bromide of caditdum by degj’ci-s removr;* this 
tint, and the solution becomes colourless.” 

IMr. W. Crookes has lately commenced the invr!Stigation of 
tlii!se irhenomcna witli a zeal and accuracy from which wt! may 
exjKict some impoi’tant results. The following commuidcation, 
made to the Photograpliic Society of London, will be read with 
iutere.st:— 

“ I have for some time past been Avorking Avith bromized collo¬ 
dion, and as, from thy experience, it seems likely to bc.(!ome an 
agent of groat A'alue, perhaps the following account of some ex¬ 
periments with it may prove of interest to any photogianhcr. 
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who lias the time and means at his disposal to investigate the 
subject more fully in its practical application. 

“ To prepare the collodion I proceed as follows:—Mix together 
equal bulks of sidphuric a^id, Specific gravity 1 "80, and nitric acid, 
specific gravity 1 "50; stir well with a glass-rod, and then,while still 
warm, immei’sc as many pieces of good Swedish filteriug-])apcr 
as the vessel will convenieutly hold. Allow them to remain 
together for one hour; then pour the liquid awaj^, and wash the 
paper until free from the slightest trace of acid, and allow it to 
dry in a warm room. 

“ Take 8 drachms of the purest; washed ether and ^ drachm 
of spirit.^ of wine, 00° above proof, and dissolve in this 0 grains 
of the above-prepared paj)cr. This collodion may be bromized 
in tlie following manner:—«Ina simill bottle place about 2 grains 
of crystallized nitrate of silver and about 10 grains of pui-e 
bromide of ammonium; jxjur on this 2 drachms of spirit 00“ 
above proof, and allow them to remain together for some horn's, 
shaking the mixture several times. One drachm and a half of 
the supernatant liquid are to be added to every ounce of the 
previously irrepared collodion. Thus bi'omized, it will remain 
perfectly colourless and good for a long time. 

“ I excite tire plate in a 30-graiu silver bath, which has been 
jjreviously saturated with bromide of silver; about two inmutes’ 
stay in this bath is generally sufficient, tliorjgh a little longer 
time does rrot injure it. The lUm of bromide of silver is a pale 
orange by transniitted and blue by reflected light, and is very 
ti'anspareut. For developing, I jrrefer protouitrate of ir'on, 
• being more accu.storncd to it, br^t have no doubt that in other 
Irands pyrogallic acid would answer equally well. The above pro¬ 
portions of ])aper, alcohol, and bromiziug compound may be 
varied within certain limits without much influencing the result. 
I have given the 2 >roportions which I am most in the habit of 
using, but would recommend that the experimentalist should 
ascertain for himself whether a slight departure from the above 
jiropbrtions would giVe a colloilion of the Consistency and strength 
of that with which he is most accustomed to manipulate. 

" The chief advantages it seems to possess over the ordinary 
iodized collodion, besides its gr'cat sensitiveness, are the follow¬ 
ing. In a landscape the required opacity of, the more strongly 
illuminated parts (the sky, for instance) is not lost by over¬ 
exposure; vegetation is also more easily coiuod. Its super-ior 
sensitiveness to coloured light is, however, most strikurgly shown 
when coloured glass or sulphate of quinine ^as suggested by Si)' 
John Her’schel) is employed to absorb the strongly acting in¬ 
visible I'ays. To prove this, I tuTanged .several flowers and 
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pliuits with a view to obtain a great contrast of colour, liglit, 
and sliailo. The best picture I could obtain of them on iodized 
collodion was, as I had antici])atod, wanting in hidf-tint, vciy 
few of the colours pi-oducing an hdeijiuite impressiou. When, 
however, bromized collodion was used under the same eireuni- 
staiices, but with the interposition of the bath of .sidphate of 
((uinine, every part came out with nearly the siiine gradation 
and depth of Ifglit and shade as existed in nature : this picture 
on bromized collodion behind the (juiuine bath i-o(pured 40 
luiuutes ; on iodized, without the (jniniue solution, 4 minutes; 
blit when I attempted to takp a photograjih oniotlized collodion, 
with the quinine bath Interjiosod, 1 found that with the light I 
was working in, the jJate would not keep a .sufficient length of 
time to enable me to obtain an imagli. 

“The advantages of using bromine in the place of iodine, for all 
objects having a greener yellow culour,have been already pointed 
out,” ", 
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THE USE OF ALBUMEN ON GLASS PLATES, <fcC. 

Section I.— Albi^men on Glass. 

In the TeohnoUxjist for 1848, M. Niepce do Saint Victor jiuli- 
lishcd Ills mode of applyin^j albumen to glaas plates. M. Blan- 
quart Evcrard followed; and sncccssively albumen, gelatine, 
senun, and other animal substances, have been rccommeudod 
for application on glas.s : but few of them have been found t(.i 
answer so perfectly as albumen applied according to the direc¬ 
tions of M. Lc Gray. 

He recommends that the whites of fresh eggs, equal to about 
five fluid omices, be mixed with not more than 100 grtuns of 
iodiile of potassium, and about twenty grains of the bromidi^, 
and half that quantity of common salt. 

He then directs you to beiV this mixture in a large dish* witli 
a wooden fork, until it forms a thick white froth ; to lot it rejKisc 
all night, and the next day to decant the viscous liquid which 
has dcipositcd, and use i{ for the preparation of your glasses. 

For this pui'po.se take thin glass, or, what i.s mueh b(4te) 
ground glans, on, u'hich the adherence is ware perfect; cut it the 
size of your camera frame, and grind the edges. 

The success of the proof is, in a great measure, duo to the 
evenness of the coat of albumen. 

To obtain this, place one of your glasses horizontally, the 
unpolished side above (if you use ground glass, which I thinl; 
preferable), and then pour on it an abundant quantity of the 
albumen. Take a rule of glass, very straight, upon the ends ot 
which have been fastened two bands of stout paper steeped in 
white wax : hold this with the fingers in such a manner tlial 
they will overlap the sides of the glass plate about one-eighth 
of an inch. You then draw the rule over’the glass with om^ 
sweep, so as to take oflf the excess of albumen. The object of 
the slip of paper is to keep the glass rule from the surface ot 
the plate, and insure a thin but even coatiug of the albuminous ^ 
mixture. 

Thus, in making the paper baud more or less thick, you vary 



THE USE OF ALBUMEN ON CLASS PLATES. 


/ i 


tlie tliicknoss of the coating. Or you may arrivt' at ilie same 
result by pasting two mirrow Laial.s of paper on tlic sides of 
the jJate, and jjassing simply the rule down. I prefei' the fii-st* 
means, hecau.se, with the secoml, Sue »s almost sure to soil the 
glass in sticking on the paper. 

You must never go the sccond'time over tln^ glass with the 
i-’,de, or you will make air bnhble.s. When thus prejiari^d, pei-- 
init the jdatc; to (by sixmtaueously, keeju’ng it in a horizontal 
jiiisition and free from dust. When the coat of albunum is well 
dri(al, submit your glasses W the tempc.-i'atnnj of KiO" to It'D' 
Fahrenheit; this you^may do*either before a quick lire, or by 
shutting them up in an iron samxqian w(dl tinned, with a cover; 
you then place the 'saueejian in a bath of boiling water; the 
action of the heat hardens the albilmen ; it becomes jierfeclly 
insoluble, and ready to rciceiA e the aceto-nitrate of silvei-. 

The glass thus prepared may b(( kept for any length of time. 

J jireparc the first coat ahso by saturating tlni former mixture 
with gallic acid, which gives it more consistency and greater 
sensitiveness. 

When you wish to make, a ]>roof (liy using the jirejiaration 
moist), you jdunge the glass thus jirepared in a bath of acelo- 
nitrate of sUver, dcserilad in the second ojienition of tlm 
negative paper. This ojieration is veay delicate, be((a,use ihe 
least stoppage in its immeasion irt the bath will opettite on the 
.sensitive coating, and cause irregularities which nothing can 
iviuody. 

To obtain this instantaneous and n^gular immersion, I make 
a box with glass sides, a trill# largt^r than the jdate, and about' 
half an inch wide, with w'ooden grooves, similar to those in the 
Jlaguerreotype plate box : into this I pour the aceto-nitrate, 
and let the prepared glass fall into it with a single movcmie.nt, 
leaving it to soak four or five minutes in the bath ; then remove 
it, wash well with distilled water, and expose it in tin; camera 
while moist. Tlie time will vary from two to thiity ininutes, 
or nearly double that time if the glass is dry. 

When you wish to operate with the glasses dry instead of 
moi.st, it is proper to ejij) theju in a bath of gallic acid a (piart(.‘r of 
an hour after they are taken out of the aceto-uitt“at(^ bath; then 
wadi wash them v'ith distilled water, and dry them as directed. 

When you take the plate out of tlie camera, you devtdojic the 
image in the same wmy as the negative on paper, by jnitting it 
into a bath of saturated gallic acid : when it is well devi lojied, 
fix it by the same method indicated for the pajiifr. 

To obtain a positive proof, it is sufficient to apply on the 
negative proof a sheet of common jmsitive jiaper, or, better , 
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still, a sheet of the positive alhiimiiiizcd paper, which is pre¬ 
viously described. 

‘ You then put it in the pressure frame, jdacing above it a piece 
of black cloth pisted ois ou'c side of a thick sheet of glass; 
then shut the frame, giving to the proof a slight pressure; 
after which, cx])ose it to tile light. In order to follow its 
action you may just I'iiise it by one corner of the glass, to judge 
of the tint which the image tak(!s : win® you think it suffi¬ 
ciently exposed, take it out of the frame, and fix it the same as 
the positive paj)cr. ' 

Niepce de Saint Victor has feoently published a process in 
which he employs starch instead of albumen on the glass plates. 
The main features of this proce.ss are as follows:—About 70 
giains of staich are nibbcll down with the .Siuue quantity of 
distilled water, and then mixed with three or four ounces more 
water; to this is added 5 * grains of iodide of jwtassium dis¬ 
solved in a very small quantity of water, and the whole is boiled 
until the starch is properly dissolved. With this the glass plates 
are carefully covered, and then placed to diy on a perfectly 
horizontal table. When thoroughly dried, the aceto-n itrate of 
silver is applied by wetting a piece of paper, placing this on the 
starch, and over it another piece of paper wetted with distilled 
water. This mode of jirei'anition furnishes, it is Sixid, tablets of 
gi'eat sensibility ; but the stafeh is liable to break off from the 
glass, ainl there is much difficulty in spreading it unifoinily in 
the fii'st instance. 


Section IT.—Mr. Malone’s Process. 

f 

^ Some very ingenious experiments h.ave been made by Mi-. 
Malone, from whose communication the following remarks ai-o 
quoted :— 

“ To the white of an egg its o-wn bulk of water is to be added; 
the mixture, beaten with a fork, is then strained tlirough a 
piece of linen cloth, and preserved for us§ in a glass stoppered 
bottle; then a piece of plate glass, cleaned with a solution of 
caustic jKitash, or any other alkali, is .to be unshed with water 
and dri^ with a cloth. When the glass is about to be ysed, 
breathe on it, and mb its surface -with clean new blotting pajK-r; 
then, to remove the dust and fibres which remain, use cotton¬ 
wool, or a piece* of new Ijnen. Unless this latter, and, indeed, 
every other precaution, is taken toTrevent the presence of dust, 
the i)ictiu-c will bo full of spots, produced by a greater absorj)- 



THE USE OF ALBUMEN ON GLASS PLATES. 279 

tioii of iodine (in a subsequent process) in those than in the 
siuronuding parts. 

“On the clear glass pour the .albumen, inclining the plate 
fi-om side to side until it is covefed ; allow the excess to run’ 
off at one end of the corners, keepiilg the pl.ate inclined, but 
nearly vertical. As soon as the ay)unien ceases to drop lujiidly, 
breathe on or warm the lower half of the plate ; the wannth 
and moisture af the breath will soon cause it to part with more 
of its albumen, which has now become moi-c fluid : of eoui’se, 
care must be tiikcn to warm only the lowei’ half. Wijung the 
(«lges constantly hastens the .ojK'ratioii. Until this plan w.as 
adopted, the co.atings were s’eldom uniform ; the uiqicr half of 
the plate retai)ied less than thelow(‘r. When no more albumen 
rims down, dry the plate by .a lamp., or by a common lire, if the 
dust th.at it is inclined to imjiiut be avoided. 

“ The next operation is to iodize the plate. Dilute pure 
iodine with dry white sajid in a mort.ai', using aDint eipial paits 
of each ; put this mixtm'c into a s<|uare vessel, and ]ila.ee over 
it the .albuminized plate, jirevieiusly heated to abmit 100‘' h’ah. 
As soon a.s the film has become yellow in eoloni-, I'esembling 
beautifully stained glass, remove the jdate into a. I'oom lighted 
by a candle, or tlirougli any yellow tran.sparent substance, yel¬ 
low calico for instance, and jilungi' it vertically and ra]iidly into 
a ddej) narrow vessel containing a olution of one hundnsl grains 
of nitrate of silver to fifty minims of glacial acetic acid, diluted 
with five ounces of distilled water. Allow it to remain until 
the transparent yellow tint elisajijieats, to be succeeded by a 
milky-looking film of iodide of silver. W.ashing with distilled 
Water leaves the jdate ready fbr the camera. 

■“It may be hero noted that the jilate is heated in iodizing for 
the jmrpose of accelerating the absorjition of the iodine : an ex- 
Jiosuro to the vajKair for ten minutes, with a few seconds’ im¬ 
mersion in the silver solution, has been found to be sullieient.” 

Hydrochloric acid, chlorine or bromine, may be used with 
the iodine to give incrc.ascd sensibility to the jilatc. 

The plate is removed trom the camera, and wc jiour over it 
a saturated .solution of gallic acid. A negative (Jalotyjie image 
is the result. At this jroint. previous experimentalists have 
stojrped. We have gone further, and find that by jiouring ujion 
the surface of the reddish brown negative image, during its 
devtlojiment, a strong solution of nitrate of silver, a remarkable 
etiect is jrrorlnccd. The brown imirge deepens it^ intensity until 
it becomes black- Another change commepces—^the image 
begins to grow lighter ; and finally, by jierfectly natmul magic, 
black is coirverted into white, presenting the curious jrhenomenon 
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of tlie clmngc of a Talbotype negative into apparently a positive 
Daguerreotype, the positive still retaining its negative properties 
■when view^ hy ti-ansrnitted light. 

To fix the picture, a solution of one part of hyj)Osnlphite of 
Boda in sixteen parts of ■water is poured upon the plate, and left 
for seveifil minutes, until the,iodide of silver has been dissolved. 
Washing in water eonyfictes the process. ' 

“ Th<! phenomenon of the Dagueireotype,” sayu Mr. Malone, 
“is in tills case produced by very opjiosite agency, no inei'cujy 
being present; metallic silv^cr horq jiroducing the lights, while in 
the Daguerreotype it jiroduces the shiwlows of the picture. We 
at first hesitated about assigning a cause for the dull white 
granular deposit which forms the image, judging it to be due 
simply to molecular arrangfjnient. liater experiments, however, 
have given us continuous films of bright metallic silver, and we 
find the dull deposit becomes brilliant and metallic when bur¬ 
nished. It should be observed that the positive imago wo .sjieali 
of is on glass, strictly analogous to the Daguerreotype. It is 
positive when viewed at any angle but that which enables it to 
reflect the light of the ray. This is one of its char.acteristics. 
It must not bo confounded with the continuous film image which 
is se<!u properly only at one angle; the angle at which the other 
ceases to exist. It is also cuiious to observe the details of the 
image, absent when the plate i.'j 'viewed negatively by ti'ausmitted 
light, appear when viewed jmsitivcly by reflected light.” 


Section HI.— M. Martin's Process. 

Mr. Mayall published a form of process, employed by M. Mar¬ 
tin, which differs in no essential particidar from those alreaily 
describetl; but iis involving some niceties of manipulation, on 
which, fhe writer says, depends the perfection of his finishal 
pictures, it is thought advisable to quote it. 

“First. The albumen of a fresh egg must be beaten into a 
snow-like mass with a bunch of quills, di'opping into it ten drops 
of a satimated solution of iodide-of jxdassium ; allow it to stand 
six hours in a pLoce free from dust, and moderately warm,—say 
60 °. 

“ Second. A piece of hand-plate glass, eight inches by six, ■{vith 
the edges ground smooth, must be cleaned as follows : with a 
piece of cotton 'wjool rub over both sides "withiconcentrated nitric 
acid, then rinse well with jwater, and diy. Stick a wafer on that 
side which I will now call the back, to mark it; pounce upon 
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tlio face a moderate quantity of line tripoli, moistened with a 
few drops of a concentrated solution of carbonate of potash ; 
then with a piece of cotton wool ndj the surface briskly in cii'cles 
for about five minutes ; then wi^h diy tripoli; then with clean 
cotton to clear away all the dnsty pa’iticlos. 

“ Thii’d. To the centre of tin; back stick a gutta pei’cha bidl, 
as a hainlle ; strain the prepared albiunen through clean liu(;n ; 
j)Our it gently into the centre of tin; cleaned .side of the ghiss, 
keep it moving until the surface is entirely covered, run it into 
the corners, and fiualty pour off any excess at the four corners ; 
disengage the gutta ])ercha liiuidle, and jilace the ghiss on another 
slab, that has been kwelled’by a .sjaiit level, in a place jw.'rfectly 
free from dust, and moderately waim. 1 will call this my iodo- 
(dlmminized (jlasK ; it will k(OiJ foi;any length of time, aud may 
be prepared in daylight. 

“ Foui’th. To excite (a yellow shaded light only being used), 
dissolve 50 grains of nitrate of silvm- in 1 ounce of distilled watiT 
and 120 grains of strong acetic acid ; jxim- tin; wlioh^ of this so¬ 
lution into a cimitte. or shallow porcelain dish, a little larger 
than the glass plate; ])lace one end of the iodo-albuminized 
glass in the solution j with a j)ieee of quill siqipoid the iqiper 
(aid of the glass, and let it kill suddenly on to the solution, 
lifting it up and down for ten seconds ; take it out and place it, 
face upwards, in another di.sh,,half filled with distilled water; 
allow the waW to pass over ti e suiface .twice ; take out the 
glass, rear it u]i to dry; it is l eady for the camera, and will 
keep in this state ten days,—of coui'se, shut uji from daylight, 
in a moderately wann jilace, but never moist. The solution 
may be filtered into a black bottle, and will do again by uow 
and then adding a few drops of acetic acid, and keeping it in the 
dark. Expose in the camera from four to ten minutes, accord¬ 
ing to the amount of light and tln^ aiierture of the lens. Sup- 
Jiose I say a lens of three inches diametw’, sixtixai in focus for 
jiarallel rays, a one inch diajdiragm phiced three iuch.es in fi-ont 
of the lens (one of Ross’s photographic lenst« is just the thing), 
the exposure would be in good light about five minutes. 

“ Fifth. Develope as follows. I’lace the glass, face ujiwards, 
on a stand with atQustiug screws to make it levi^l ; jxiur a (xm- 
eentrated solution of gallic acid over the suiface; the imago will 
be from half an hour to two hours in coming out. It is best to 
apply a gentle heat, not more than 10^ above the temperature 
of the room, it being GO’’. Should the image still be feeble, 
])our off the gidhc acid, rinse the pi-oof with.w'ater, and pour on 
to it equal quantities of aceto-uitrate of silver and gallic acid 
reduced one-half with water. The image will now quickly de- 
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velope; arrest it' in four or five minutes, wash it well in three 
waters, and fix with hyposulphite of soda as follows :— 

“ Sixth. Three dnichms of hyposulpliite of soda to one ounce 
of water. Allow the proof to^rtnuain in this solution until all 
the yellow iodide disapjiearS, wash it well, rear up to dry, and it 
is finished. ^ 

“ Success is sure to attend any one practising this method, 
provided the e(j(js are fresh and the (fnss is clmn: id’ the glass is 
not clean, or the eggs are stale, the allnunen will sjilit ofi’ in fixing. 

“ Cmvlio7i .—^Wash all the vessels, as .soon as done wilh, vrilh 
nitric acid, and then with water. ,ilveiy precantion should ho 
used to avoid dust. The alhmnen of a duck’s egg is more sensi¬ 
tive than that of a hen's; and from an cxiieriinent of to-day, I am 
almost certain tint of a goo^ is more sensitive than cither.”— 
AtheiMBum, No. 1220. 


Section I'V.— Miscellaneous IModipied Processes. 


Several other pre])arations have heen employed, wilh vaii.ahle 
success, and recommended for ])rooiiring an ahsorhent film u])on 
glass plates—amongst others, the serum of milk has heen used 
hy M. BLanquart Evciaid ; othei-s comhine with the albume’ 
or gelatine, grape .sug.ar and houiy ; the object of these heii 
to quicken tlie ju’ocess, which tluy a]>])C.ar to do in vh-tuo i 
tlieir power of jneciiiitating the metals from their solutions. 

Blampiart Eveiard lias latelj' communicated the following to 
the I’aris Academy of Sciences, as an instantaneous ja'oeess :— 
“ Ifluoride of j)ota.ssium, added to Jodide of potassium, in the 
prepaiution of the negative proof, produces instantaneous images 
on exposure in the camera. T’o as.sure myself of the extreme 
sensibility of the fluoride, I have made some experiments on the 
slowest preparations employed in photogiujiliy—that of jilates 
of glass coyered with alVmmen and iodide, requiring exjiosurc of 
at lea.st sixty times longer than the stune preparation on jiajicr. 
On adding the fluoride to the albumen and iodide, and substi¬ 
tuting for the washing of the glas.s in distilled water after treat¬ 
ment with the aceto-nitrate of silver, v/ashing in fluoride of po¬ 
tassium the image immediately on exjiosure in tho camera ob- 
scura, I have indeed obtained this lusidt' (htit u’nder condition.s 
less powerful in their action) without the addition of the fluoride 
to the albumen, and by the tninersion only of the gla.ss plate 
in a bath of fluoride after its pas.sage through Ahe aceto-nitrate 
of silver. This propeity of "the fluorides is calculated to give 
veiy valuable results, and will probably cause, in this branch of 
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pliotogmpliic art, a change equally as i-atlical .as that eflocted liy 
tho use of hromine on the iodized silver plat(« of Daguenv.” 
A pi'ooes.s published in the .author’s Rescan-hes on Lvjht, 
1811, and n.anied the Kluoroty^e, juffieieutly establishes my 
eiaiin to jiriorily in tlie use of the fluoT'ides. 

M essi’s lioss and Tliomjison, *f Edinbui-gh, liave been emi¬ 
nently siiceessfnl ojiei-.itors with the albumen jn'oeess. Many 
of their jtictuN’s, which ai c' of huge size, ('j.hil)iting more artistic; 
elfeet ‘''■■in is jn'odueed by any other photographers. Sonie of 
the po. .res p.odueei' ire ,ver_) fine. At the meiiting of the 

r. iii.sh As,sucuition in that yity, these gentlemen exhiliited some 
positive images on j^lass plates ; tlu'Se were backed up with 
piasti r of Paris, for the purpose; of evalliiig tlie etfeets, which 
were oxceiidiiigly delicati' and iHiaiitifuI. 

Ml 'SSI'S. Langenheim, of I’hiladeljihia, have, however, recently 
introduced into this eountry sjiccimens, which they term llyalo- 
ty])cs. These are jositivi; pictures, copied on glass from nega¬ 
tives, obi.um;d upon tl.c san. material. 'I'heir peculiarity is 
the .uhqitation of them I'or mag; lantern slidia-s. The jiroeess 
hv which they .i. jiri hiceu is n... published, but judging from 
the cffeci, ibtained, ii"'j-robabib’y isthal a. very slight variation 
ni, front the pioccssesMh'scriLc.! has been made. The idea is 
ai^ exceedc'gh haiqiy mn , as I"- magnifying tho.se images which 
ar." of (he utmost dclic.icv and the .strictest lidelity, peifect re- 
Ih XfS (.1 nature a otitei.iei. 

Theie e.in be no doe’-t but otter means oi coating glass with 

s. 'iisitiv materials In,., be enqiloye.d. ^'eitainly the use of 
al'mmen is •e,nl> method, but this medium apjiears to interfeyo 
V ifh lie sensibi.ity which it is .so desirable to obtain. As .staled, 
by ; -ing combinations of iodine and tiiiorbic .salts, there is no 
doni but the sensibility inn)’^ be nnist materially inqiroved, and 
we find many of the continental jihotograjihers using honey and 
grajie sugar with much ad’ antage. 

I would, howi'ver, venture to .suggest that films of.silver jire- 
cipitated from the solution of the nitiate by grajiv sugar, 
ahlehyde, or gun-cotton dissolved in caustic alkali, ujion which 
any change could lie afterwards produced, ap]iear to promise 
many important advanta§e.s. 


Section V.—Positive Piiotogkapiis from Etchings on Glas.s 

Plates. 

A very easy method of prwlueing .any number of jiositive 
photographs from an original design is in the power of every 
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one having some slight artistic talent. The merit of having 
suggested the process I am about to doscril )0 has been claimed 
1)V Messrs. Ilavell and Wellmorc;, and also by Mr. Talbot; . 
indeed, there appears no re^oii to doubt the originality of either 
of these gentlemen, Mr. Ilavell having jn’oseeutcd his experiment 
in ignorance, of tlie liict that Mr. Talbot had used the .same 
means to diversify his, photogiaydiic specimens. Mr. Talbot 
proposes that a plate ^>^ ■warmed glass be evenly covered with a 
common etching groimd, and blackened by the smoke of a caudle. 
The design is then to bo made, by carefully removing fi om the 
glass all tho.se j)ajts which should rtjiresent the Kites and shadows, 
and shading out the middle tints. It will be evident that the 
light jiassiug through the uncovere<l paints of the glass, and being 
obstructed by the covered jiortions, will impre.ss on the white 
photographic p,apers a coirect picture, having the apyiearance of 
a spirited ink flrawing. 

Mr. Havell’s method was to place a thin plate of glass on the 
subject to be cojiied, upon which the high lights were piinted 
•with a mixtui’c of white lead and co}),al varnish, the proportion 
of varnish being increased for the darker shading of the pictui'c. 
Tlie next day Mr. Ilavell removed, with the point of a pen-knife, 
■tlie white ground, to represent the dai’k etched lines of the original. 
A sheet of preyMred jiaper having been placed behind the glass, 
imd thus exposed to light, a tolerable imju’ession was produced ; 
tlie half tints had, however, absorbed too much of the violet rays, 
an imiierfcction which w’as remedied by painting the parts over 
with black on the other side of the gla.ss ; if allowed to remain 
too long expo,sod to the smi’s i'ays,^thc middle tints became too 
dark, and destroyed the elleet of the sketeJi. Another method 
employed by Mr. Havcll w'as to spread a groimd composed of 
white lead, sugar of le.ad, and copal varnish, over a jilate of glass, 
and having transferred a pencil drawing in the usual manner, to 
work it out with the etching point. 

Various modifications of these processes have been introduced 
by different artists, and they evidently admit of many very 
beautiful applications. When the etching is executed by an 
engraver, the photograph has all the finish of a delicate copper- 
})kite engraving. The only thing which detracts from this me¬ 
thod of photography is, that the great merit of sijlf-acting power 
is abandoned. 

Etchings upon collodion plates are now cmjiloyed for printing 
from; and several works, to be illustrated in this way, are now 
in progress for publication in Scotland. 



cn^rTER IX. 

ON THE rnODU/DTION OF POSITIVE PIIOTOGR.M’HS BY THE USE OP 
THE SALTS OF IODINE. 

-V VERY short time after the pulilioation of Mr. Tailjot's proces.se.s, 
which I auxiiaisly rcpcatcsl Avitli various iiKKliticiitioiis, I dis- 
oovcrcd a siniJular propeity in the iodide of j)o<.assiiim {In/drio- 
datr of jfotas/i) of again whitening the iwiper darkeueil l>y ex¬ 
posure, .and also, that, the hleaidiiiig process was very much 
accelerated hy tlie inlluenec. of liglit. Early in tlu^ yisir |.s;i!), 
La.S'-aigiio, Mr. Talbot, Sir John lha’.sehel, and J >r. Fyfe appisir 
to have fallen on the same discovery. 

•As this process, giving hy one opei-ation pictui'es with their 
liglits correct is of much intQ’est, I gave it for a viay cou- 
siderahle time my undivided attention. The most e-vti-aordinary 
character of these salts is, that a very slight diirerence in the 
sti'ength of the solutions, in the composition of the jdiotogriijdiie 
paper, or in the charaettT of the incidmit light, ju'oduees totally 
opposite effects; in one case the j>apw’ islajiidly whitened, in the 
other a deep blackness is produced almost as r.ipidly. Sometimes 
those ojiposing actions ai'e in («juilibrium, and then the pajjcr 
continues for a long time pinfectly insensibh;. 

I am inclined to hope these rese.arch(.‘s have I'educed to cer¬ 
tainty their somewhat inconstant effects, .and rendered this 
nuithod of producing photographs one of tlm mo.st easy, as it is 
the most beautiful. That the various jaxsitious I wish to estab¬ 
lish may be comidetely understood, and to insure the same re¬ 
sults in other hands, it will bo necessary to enter into a somewhat 
detailed account of thft various kinds of paper used, and to give 
tolerably full directions for succc.ssliilly using them, either in the 
cainer.i, or for drawings by application,—to examine attentively 
the effects of different organic and inorganic preparations on the 
paper, and to analyze the influence, of the different rays upon it. 
See also Part I., Chapter VI., Section VII., page 82. 
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These particulars will he copied chiefly from my paper, “On 
the Use of the Ilydriodic Salts as Photogiaphic Agents,” pub¬ 
lished in the London and Edbthurgh Pkdosophicid, Ma/jazine for 
September and October 1840, to which will be added the results 
of my experiments since th'at time. 

The variable te.xture of th^ finest kinds of paper occasioning 
irregularities of imbibition, is a constant source of annoyance, 
deforming the drawings with dark patches, which are very difficult 
to remove; consequently my first endeavours were directed to 
the formation of a surface on which the photogiujihic prepara¬ 
tions might be spread with jierfect, uniformity. 

A variety of sizes were used with veiy uncertain results. 
Nearly all the animal glutens ajipear to possess a colorific jn'o- 
perty, which may render theip available in many of the negative 
processes j but they all seem to pu'otoct the darkened silver from 
the action of the solutions of the iodides. The gums are acted on 
by the nitaxtc of silver, and browned, independent of light, which 
browning considerably mars the effect of the finished picture. 
It is a singular fact, that the tragacanth and acacia gums render 
the pictures produced much less jiermanent. I therefoi’c found 
it necessary for general practice to abandon the use of all sizes, 
except such as enter into the composition of the paper in the 
manufactui'e. It occurred to me that it might be possible to 
saturate the pajier with a metallic solution, xvhich should be’of 
itself entirely uninfluenced by light, on which the silver coating 
might be spread witliout suffering any material chemical change. 
The results being curious, and illustrative of some of the pecu¬ 
liarities of the process, it will be interesting to study a few of 
tHem. . * 

Sulphate and Muriate of Iron _These salts, when used in 

small proportions, appeared to overcome many of the first difli- 
culties, but all the drawings on papera thus prepared faded out 
in the diuk. If, after these photographs have faded entirely out, 
they are soaked for a short time in a solution of the forrocyanate 
of potash, and then ju-o exjiosed to the light, the'pictui’e is re¬ 
vived, but with’reversed lights and sliadows. 

Acetate and Nitrate of Lead. —These salts have been much 
used by Sir John Herschel, both in the negative and positive 
processes, and, it appoaie, with conaderable success. I found a 
tolerably good residt when I used a sdturaied solution; but 
papers thus prepared required a stronger light than other, kinds. 
When I used weaker solutions, the drawings were covered with 
black patches. Oi\ those a little fm-ther cxplam.tiou is required. 
When the strong solution Las been used, the iodine which has 
not been expended in forming the iodide of silver—which form 
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the lights of the picture—goes to form the iodide of lead. This 
iodide is soluble iu boiliug v^ater, aud is easily removed from the 
paper. When the weaker solution of load has been used, instead 
of the formation of an iodide, th^ h;^driodate exerts one of i{s 
peculiar functions in producing an oxide of the metal. 

Mmiate and Nitrate of Copper.; —Those salts, in any ipi,antities, 
render the action of the iodides very quick ; and, wlien used 
in moderate jwoportions, they appeared to promise at fii-st much 
iissistiiuce iu quickening the process. I have obtained, with 
pa[)ers into the preparation of which nitrate of cop 2 )er has 
eiitej-ed, jierfect camcr.i views iu ten minutes; but ex])erieiiee 
li.as jiroved* their inaiiplicability, the edges of the 2 )arts iu shadow 
being destroyed by chemiciil action. 

Chlorides of Gold and Flatinum;act similarly to etich other. 
They remain inactive until the picture is formed ; then a raj)id 
oxidation of these metals takes jilace, and all the bright jjarts of 
the jiicture are darkened. 

An extensive variety of preparations, metallic and non-metal- 
lie, V as used with like effects, aud I am convinced that the only 
))lan of obtaining a ])eifectly e({ual surface, without imj)aii‘iug 
the sensitiveness of the jiaj)er, is careful manipulation with the 
ordinary muriates aud silver solutions. 

By attention to the following directions, which are simple in 
their character, but arrived at by a long scric^s of iiKjuiries, any 
one may prepare photogrqihio jisipers on which the bleaching 
solutions shall act with perfect uniformity. 

The kind of ^xiper on which the silver is sjnead is an object of 
much importance. A pai)er known to stationers as siitin ])ost, 
doubk^-glazcd, bearing the mluk of J. Whatman, Turkey Mill, *s 
decidedly superior to every othei’ kind I have trfed. The dark 
si)ecks which aboimd iu some soits of jiaiicr must be avoided, 
and the spots made by flies v(!ry carefully guarded against. 
These are of small couse(iuence during the darkening process, but 
when the bleaching wash is aj) 2 )lied, they foim camtresiof chemi¬ 
cal action, and the bleaching 2 R'Goess goes on around theuq inde- 
2»eudently of light, deforming the drawing with small hiiigs, 
which are continually extending their diameters. 

The Solutioil of'Silver, —Take of ciystallized uitiate of silver 
120 giaiins, distilled water 12 fluid drachms j when the salt is 
dissolved, add of alcohol 4 fluid drachms, which renders the 
solution opaque ,■ after a few hours, a minute quantity of a dark 
2)owder, which a 2 ) 2 iears to be an oxide of silver, is de 2 >osited, and 
must be se 2 )arat*d by the filter. The additittfi of the alcohol to 
the solution was ado 2 jted from an 'obscivatiou I lufide of its in¬ 
fluence in retanling the chemical action, which goes on in the 
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shade, of the hydriodates on the salt of silver. Its use is, thoro- 
fore, to make the action depend more on luminous infl'ucnci', 
than would he the csise without it. 

Nitric Ether. —Sweet spiri/.s of nitre not only checks the 
hlcaching process in the siade, hut acts with the iodine salts to 
exalt the oxidation of the silv/sr, or increase the hlaekness of it. 
In copying lace or 'any fine linear ohjf^ct, it is a veiy valuahli! 
agent, hut it is useless for any other purposes, tis adl the faintly- 
lighted parts are of the same tint. 

Hydrochloric Ether, used as th^‘. solvent of the silvei-, and 
applied without any saline wash, .hixs a similar jn-opeity to the 
nitric ether; hnt as it is readily acted on hy faint li^ht, it is of 
greater value. However, papei’s prepared with it must he u.sed 
within twenty-four horn's, they quickly lose their sensitive¬ 
ness, and soon hecome nearly useless. 

To fix with any degree of certainty the strength of the solu¬ 
tion of the salts which will in all cases ju’odiice the h(!st effects, 
apjaans impossihle; every variety of light to wlihih the piij)er ha.-, 
been exposed to darken, requiring a solution of different specific 
gravity. 

In darkening these paj)ers, the directions given at page 83 
shoidd he strictly followed. 

Any of the following preparations may ho employed as the 
hlcaching agents. 

Iodides of Potassium and Sodium. —The former of these sidts 
being more easily procured than any other, is the one gcnei'ally 
employed. The strength, of the solution of these Sidts best 
a^lapted for the general kinds of j)apcr is thii'ty gi'ains to an 
ounce of water. Tlie follosving residts will exhibit the diffel-ent 
energies mimifested hy these solutions at several strengtlns, as 
tried on the same paj)CT' hy the same light:— 


.- . ^ ^ iniQxites. 

to wluten the paper. j 


100 , 

do. 

do. 

to 

do. 

10 

do. 

80 

do. 

do. 

to 

do. 

9 

do. 

60 

do. 

do. 

to 

do. 

7 

do. 

40 

do. 

do. 

to * 

db. 

6 

do. 

30 

.lo. 

do. 

to 

do. 

4 

do. 

20 

do. 

do. 

to 

do. 

6 

(To. 

10 

do. 

do. 

to 

do. 

12 

do. 


The other salts.correspoud nearly with these in their action; 
a certain point of dilution being necessary with all. 

Iodide of Amm onia, if used on unsized paper, has some ad- 
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vantage as to quickness over the salts cither of potash or of soda. 
This preparation is, however, so readily decomposed, that tln^ 
size of the paper occasions a liberation of iodine, and the conse¬ 
quent formation of brown-spots. 

Iodide of Iron. —This metallic ioSide’acts with rapidity on the 
darkened jjaper; but even in tlic shiule its chemical energy is 
too gr<!at, destroying the sharpness of outline, and impairing the 
middle tints of the drawing. It also renders the paper very 
V cl low. 

Iodide of Manganese answei's remarkably well when it can be 
procured absolutdy fi-ee of ii'o*n. When the manganesic solution 
coiitaiiis iron, even iiu the s’mallest quantities, liglit and -dark 
spots arc formed over the jdcturc, which give it a cuiious spccklisl 
ajijiearanee. 

Iodide of Barium possesses iwlvantages over every other Kimp/ti 
iodine solution, both as regards (piiekiiess of action and the 
sliar|>n(«s of outline. A solution may, however, be made still 
supiuior to it, by combining a jicrtion of iron with it. Forty 
irrains of the hy<li-iodato of baiyta being dissolved in on<^ ounei! 
of distilled water, five grains of very jture sulphate of iron 
should be added to it, and allowtsl to dissolve slowly. Suljdiatc* 
of bai vta is jtrecijiitated, wliich should be sepaiutisl by iiltration, 
whim t he solution is composed of iodide of barium tind iron. 
l>y now adding a drop or two of diluted suljiburic acid, more 
bai yta is precipitated, and a jiort’m of hydriodic acid sot free, 
rile sidution must be allowed to stand until it is clear, anil then 
'Mrofully decanted off from the sediment, as filtciing paper de- 
|•ompl)ses the acid, and free iodine is libenitcd. lly this means 
We procure a jdiotograyihic si.4iition of a very active cha,raider. 
It should be prejmred in small quantities, as it suffirs deconqiosi- 
tion under the influences of the atmosjdiere and light. 

Hydriodic Acid, if used on jiaper which will not decompose 
it, acts very leadily on the darkened silver. A jiortioii of this 
acid, free in any of the solutions, most materially quickens the 
action. F’rom the barytic solution it is always easy to set 
free the required portion, by pi’ccipitating the liarytes by sul¬ 
phuric acid. As the iodide of barium is rarely kiqit by the retail 
chemist, it may be useful to give an easy method of preparing 
the solution of the required strength. 

Put into a Fli rcnce flask one ounce of iodine, and cover it 
with one fluid ounce and a half of distilled water j to this add 
half a drachm of pho.sphorus cut into smal pieces ;• apiply a very 
gentle heat until they unite, and the liquid becomes colourless ; 
then add another duid ounce and a half of water. It is now a so¬ 
lution of hydriodic acid and phosjdiotic acid. By adding carbon- 
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ate of barytes to it, a pbospliate of barytes is formed, wliieli, 
being insoluble, falls to the bottom, -whilst the soluble iodide of 
barium remains dissolved. Make up the quantity of the solu¬ 
tions to nine ounces with distilled water, and carefully preserve 
it in a green glass stoppefed tvottlo. 

For drawings by application, loss care is required than for the 
camera obscuia. With a very soft flat brush apjdy the solutiou 
on both sides of the prepared paper, until it appears equally ab¬ 
sorbed; place it in close contact with the object to be copied, 
and expose it to sunsliiue. The exposure shotdd continue until 
the parts of the paper exposed to uninteiTuptcd light, which first 
change to a pale yellow, are seen to brown a little. The obser¬ 
vance of this siinjjo rule will be found of very great advantage 
in practice. Immersion a slioit time in soft water removes 
the brown hue, and rcndei-s the bright parts of the picture 
clearer than they would be otherwise. 

Fngravings to be copied by tliis process—which they an- 
most beautilldly—should be soaked in water and superimposed 
on the jjhotograjrhic papers, quite wet. If the piper is intendwl 
to be used in the camera, it is best to soak it in the bleaching 
solution until a slight change is apparent, from chemical action 
on the silvei’: it is then to be stretched on a slight frame of 
wood, which is made to fit the camera, and not allowed to toruii 
in any jrar-t but at the edges; jJaced in the dark chamber of the 
camera .at the jrroper focus, and pointed to the object of wliicli a 
copy is required, which with good sunshine is efibeted in about 
twenty minutes, varying of course with the degree of sensibilit v 
manifested by-the pqrer. If the wetted paper is placed ujiou 
’ any por-ous body, it will bo found; owing to the capillary com¬ 
munication established between difierent points, that the solu¬ 
tion is removed from some parts to others, and difierent states 
of sensitiveness induced. Another advantage of the li'ame is, 
the paper bemg by the moisture rendered scmi-transpirrent, the 
ligh-t penetrates and acts to a greater depth; thus cutting out 
fine fines which would otherwise be lost. However, if the 
camera is Large, there is an objection to the fi-ame; the solution 
is apt to gather into drops, and act intensely on small spots, to 
the injury of the general efiect. When using a large sheet, the 
safest course is to spread it out when wetted upon a piece of 
very clean wet glass, great care being 'taken that the paper and 
glass are in close contact. T*he picture is not formed so qiuckly 
when the glaiss is used, as when the paper is extended on a frame, 
owing to the evaporation being slightly regarded. The addi¬ 
tional time required—ab^ut one-sixth longer—is, however, in 
most cases, of Uttlc consequence. 
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The pictiiro being formed by the influence of sninsliine, it is 
ici|uii-e(l, to render it nucliangoiible by any fui-ther action of the 
liiiiiinon.s fluid, not only that the salt of iodine be entirely re¬ 
moved from the paper, but that tlpi iodide of silver whieh is 
I'oi-med be also dissolved out of the (h'awing. 

I’y well washing the dniwuiig ii^ warm water, the iodide of 
pohissium is removed, and the pictures thus ja-epared ha\ e been 
-tated to be permanent; an^ if they are lo'jit in a portfolio, and 
Miily occasioruilly cxjiosed, the 3 ^ are reallj^ so : for I shall show 
iircsently, that tnoy have the jiropertj' of helng rcdaml in the 
itiiii; U> the state in ivliirh thei/ trere jirior to the tlnnfmctire action. 
• .I'li'jht. A drawing wlrich 1 executed in June, ]S.‘59, whi(di has 
.'I'teu been exj)Osed for days successively' to the action of sunshine. 
Old has altogether been very little (»ired for, continues to this 
date (December, 18.'»3) as jieifcct as at first. These [ihotogi-aidis 
«ill not, however, licar Imaj-contiim/td exjiosui'e witliout injury 

about three months in summer, or six weeks in winter, being 
Mdlieieiit to dcstiry them. As this gnidual decay involves .some 
nay curious and interc.sting chemical phenomena, 1 sliall ni.ike 
iio excuse for dwelling on the subject a little. 

The di’aw'ing fades fii-st in the dark pai'ts, and as they are ]iei-- 
eeived tolose their delinedness, the lights are seem to darken, un¬ 
til at last the contrast between light and shadow is veiy weak. 

K a dark jKiper is wa.shed with an iodide in .solution, .and e.\- 
posedto sunshine,it is fii-st bleached,boeoniing yellow; then the 
built again darkens it. If, wdien (piito dry. it is carefully kept 
tr.ini tin-light, it will bo found in .a fewday^s to be again restored 
to its original yellow colour, which may be again daikeiied by 
"\posnre, .and the yellow colon? be again restored in the d.ark. 
1 he sensitiveness to the intluenci' of light diminishes after ea<di 
exposure, but I have not boon enabled to arrive at the jioint at 
which this entirely ceases. If a dark jiaper, bleached by an 
iodide and light, bo again darkened, ami then jilaeed in a 
bottle of water, the yellow is much more quickly restoi^id, and 
bubbhis of gas will escape freely, which will be found t,o be 
oxygon. By enclosing pieces of iodized paper in a tube to 
darken, we discover, as might have been expected, some hydro- 
.gen is sot free. If thb paper is then well dried, and carefully 
shut uj) in a warm dry tube, it remains dark ; moisten tin; tube 
'ir the paper, and vhe yellowness is sjieedily re.stoi-cd. 

Take a jihotograph thus formed, and jilace it in !i vessel of 
water; in few days it will fide out, and liubbles of oxygen will 
vather around the sides.' If the water is cxaniiiu'd there will be 
toiuid no trace of either silver or iodint. Thus it is evident the 
action has been confined to the jiaper. 
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We see tliat tlic iodide of silver lias tlio power of separating; 
hydrogen from its combinations. I cannot regard this singular 
salt of silver as a definite comjiound ; it appeim to me to com¬ 
bine with iodine in nijcoi’tain jirojiortion.s. In the process of 
darkening, the liberation of hydrogen is coitain; but I have not 
in any one in.stanec^ been enabled to detect free iodine: of com’.se 
it must exist, cither,in the darkened surface, or in combination 
with the unafiected under layer : jinssibly this may be tlie iodiile 
of silver, with iodine in simple mixture, which, when light acts 
no longer on the pi'epairition, js libenited, combines with the 
hydrogen of that jiortion of vioistinv which the hygrometrie. 
nature of the jiaper is sure to furnish, aild as an liyilrlodule agaia 
attacks tlu^ darkened surfiice, restoring thus the iodide of silvei’. 
This is strikingly illustrative of the fading of the jihotogra])!). 

The picture is formed of iodide of silver in its light parts, and 
oxide of silver in its shadow's. As the yellow salt daikens under 
the intluence of light, it parts with its iodine, which immediately 
attacks the dark oxide, and grailually oon\erts it into an iodide. 
Idle in<i(/.ii,s ojtfmndi of the restoration w'hieh takes jilaee in the 
dark is not (|uite so apjiarent. It is jiossibh' that the acti\ e 
agent being ((uieseeiit, the ]>lay of affinitie.s conuss undistuibed 
into ojieration; that the dark jiarts of the picture absorb oxy¬ 
gen from the atmosjihere, and restore to the lighter portions the 
iodine it has before robbed tlu'in of. A series of experhuents 
on the iodide of silver in its pure state wdll still more strikingly 
exhibit this vmy ri'inarkable peculiarity. 

J’recijiitate with any iodide, silver, from its nitmte in .solutifin. 
and expose the vessel coutaiuino it, liijuid and all, to sunshini : 
the ex|)osed surfaces of the iodide will blacken : remove the 
vessel into the dark, and, cjh'r a Jrir Jmiirif. all the blackness will 
have disajipeared. We mav thus continually restore and remove 
the blackne.ss at jileasure. Jfw'ewash aiul theji well drv the 
pnaipitate, it blackens w’ith dillieulty, and if kept quite <lry it 
continues dark; but moisten it, and the yellow is restored aftir 
a little time. In a watch-glass, or any capsule, jilaee a little 
.solution of silver; in another, .some solution of any iodine s:dt; 
connect the two with a tilament of cotton, and mak(> up .an elec¬ 
tric cmaiit with a [liecc of platiiat wire! exiKise this little ar- 
Ringement to the light, and it w ill be seen, in a veiy short time, 
that iodine is liberated in one vesKsef, and tAe yellow iodide of 
silver fonned in the other, which blacken.s as (juiekly as it i.s 
formed. 

Place a similar aiTangement hi the dark.; iodine is slowly' 
libeiated. /Vo iodide of' silver is formed, but around the w ire 
a beautiful ciystallizatiou of metallic silver. Seal a piece of 
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j.latinii wire into two small glass tnl)cs; these, when tilled, the 
one with iodide of potussimn in solution, and tin! other with a 
solution of the nitr.itc of silver, revei’se into two 
wateh-glasses, containing the same wJutions : 
the glasses heing connected with a )iii!oe of 
<'otton. An exposure during a few»ho\irs to 
daylight will occasion the solution of the iodine 
.".lit in the tuUe'to hecoinc tjuite In-own with 
lilierated iodine: a small jxirtion of tin: iodide 
of silver will form along the cotton. ;ind at the 
end dip]>ing in the siilt of silvej-.* During the 
night the li(pn<] will hecome again eolonrless 
and transjiarcnt, and the dark salt along the 
< otlon will resume its native yellow lifie. 

From this it is evident that' ahsoliite jpermanence will not he 
given tpp these phiPtogia]ilis nntil we sipei-eed in reiipoving from 
(he ]pa]>er all the icMlide of silver fpi'ineil. 'I’liP! hy|posnl|philes 
plissolvi' iodide of silvei'; (her-efipre it might ha\e heen expected, 
e tiriiirl. they wpaild hpive Iptsai sm-eesstlil pup these dinwings. If 
they ipre Wppshp'd <pveP' wiph tlpp' lpy|pppspplphite (pf spppIpp, pppppI (Ipcpp 
pppi ’kly rippsepl iip jpleppty of cppM wateP', fh<‘ dpiiwippg is ipppjppipv ed, 
hppt no hettel' lixedtltpppp with (spld water ppIppppc. If we )p<!P'sevepp' 
ipp usijpg (ia! hyjpppspplphile, the ippdidi’ is plap'kenpsl hy cppppphippippg 
with pp jHPP'tiippi (pf spplplnpi'. apid the lights heeppppK! ppf pp dippgy 
yelhpw, which is Piot pit ppH plcppspippt. 

Npp plan of lix'iipg will he fipuipd nnpis! ’p fliepieiippps with this 
vppp’iety ppf photppgi-piphic dinwoppgs, 1 Ippppp sppppkippg t hepn top' mppppc 
h'ppips ipp cold watei', ppnd then well wppshiipg IIpcppp in hppt wppter. 

It oftcpp hpipjpopis that PI pictipp'e. whcpi tppkepi frppPu the cpppipp i'a, 
is h'ss distinct tlipin could he desired: it sIpppppIpI ipppt. Ipppup‘\p'P', he 
ip jeetcpl <pn tlipit piccopiipt. All the ph'tppils exist, ppltlpppppgh Pippt 
visihle. Iip nipiipy cases the .sipppkipig is spplHeip'PPt t<p cppH thi'Pip ippto 
sight; if they caipiiPit he so evppkp'pl, pp wpish ppf wepik unppipipppipt <pP' 
npppripptic pieid scldoiip liiils fpp hp-ippg thp'Pip ppp. ('pip-p', however, 
ippppst he tpikcu iPPPt tpp usp! tliP'Si' jpp-i'jpptP'pitipppps tpppp stpppppg, pppppI pIpp' 
jpictpprc must he washed on' the iipstpint, tpp ippipiove thp' ppi-id ppp- 
pplkpili. 

One voi'T shpguhir prppjK’rtv <pf thp'sc jplppptppgrppphs is, thpit when 
first prejppxred, pind after thy washing, tlpp'y pirp' nipt fixcpl or otJpei'- 
wise; hut ■when exjposed to sunshine, they chpingc ipi their dpirk 
]p;prts from pi I'ed to a hlack. This ]«‘culiarity will he fipiiipd hy 
experiment to la- entirely dpppeipdepit pppp the infipieppce. <pi the rexl 
rpiys, or that jpoi-tip* of the suuhepppji which pippepirs to hpivp! thi' 
gi'cpitest hcpiting power: hence regpprpll'd its the seat ppI giratest 
cpilorifie power. 


f'h 



294 


rRACJTlCE OF PnOTOGRAVIIY. 


I liave before nicDtioiicd tlie poeulinr .state of eqwilibriuiii io 
which the ]>a]ioi' is when wett(!(l witli the l)ydrio(liitc, and that a, 
.sliglit diifereiice in the incident light will either bleach i i- 
blacken the siiine shetib Jf f<aii’ glasses, or coloured llnids, be 
prepared, which admit respectively the, blue, green, yellow, and 
red luys, and we. jilacc thorn over a ])aj)er washed with some 
solution of an io<liil<‘, having an engraving super[>oscd, it w ill he 
bleached under the iutluenco of the bbu! liglrt, and a perfect 
picture jirodiiced ; while, tindei- tlu! rays transmitted by the 
green glass, the drawing will b<! :i, negatiw; one, the paper having 
a.ssu7n(«l, iii tin; paits whi<'h I'ej.resent the lights, a veiy detined 
blacknes.s. The yellow light, if piire, W'ill produce the same ell'eet, 
and the lasl light not only induces a liki^ change, but occasions 
the dark jiaits of the cagi’aving to be repiesiaited in strong 
lights: this last jieculiarity is dependent on the heating rivs, 
and ojM-ns a wide field for iinpiiiy. ]\ly point now, howevt'r, is 
fudy to .show that the darkening of the finished photograjih is 
occasioned by the Itxoni rdi’angible rays of light; whereas its 
]jre])ai'ation is etiected by the Most i-efiiingible. 

I know' not of any other jirocess which shows, in a way at 
once so decided and beautifid, the wonderful constitution of evei y 
sunbeam which reaches us. Yet this is but one of numerou.s 
results of an analogous character, pivduced by these ojiposite 
]>owei's, neeessaiy to the con.stitutiou of that solar beam, which 
is jioured o\’er the earth, and efi'cets tho.se various ehanges w hich 
give to it divei’sified beauty, and i-enders it conducive to the 
well-b('iug of animated eri .itinvs. 

IJefoi'c, ipiitting this lii'aneh of the art, it will be interesting to 
examine the imalitications which have been hitroilueed by some 
continental ini|uirer.s. 

M. Lassaigne, who has elaimeil jaiority in the use of the 
iodide of pwtiissium, sattirited his pajx'r with a sub-chloride of 
silver, which was allowed to a.ssume a violet-browu colour, and 
it was then iinjn’cgnated with the iodidated solution. 

hi,. Bayard simply allowed ordinary h'ttei- i)apei', ju'opared 
according to hliv Talbot’s method, to blacken by liglit. lie 
then steeped it for some .seconds in .a .solution of iodide of 
potassium, and laying it on a slate la- placed it in the camera. 

M. Verignoii iutrotlueed a. somewhat more complicated pro¬ 
cess. Ilis directions are—White ]>a]^)or shou'id fii'st be washed 
with water acidulated by hydrochloric (muriatic) acid; then, 
after being well dried, steeiHjd in the following solution :—B'afei- 
foiuteon jKiits, ..with one part of a comj)ou.'id formed of two 
parts of muriate of amim nia, two parts of bromide of sothura. 
and one of chloride of .stioiitium. The paj)er (hied again is 
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passed into a vciy weak solution of nitrate of silver. There is 
thus fomied, by <loul)le ch'coiiiposition, a chloride and bromide (>f 
•silver, vvbioh is m.ade to turn black by ex|M>sin<f the jwper to the 
liilht for aboiit half an luuir. To use tliis ikijhu’, it is steejied in, 
a very weak solution of tlie iodido of •sodium, and ]daced. ipiite 
wet. into the camera, obseura, at the ]iroper focus. In fme 
weather, M. Verignon states, the'eiiect is produced in twelw 
miiiute.s. I have, howtn'cr, neier ja-oduced a good jaetiire by 
this jirocess in'less than thirty minutes. A great objection to 
this mode of ]>reparation is the very rapi<l deterioration of tlie 
jiajier; every day it will become less and less sensitive to light, 
and at the end of a fortnight, it is usele.ss. 

The ])a])crs recommended for usi‘ in the former ]>ages h.ave the 
advantage of kee]iing well, jirovided ordinary cai'e is taken with 
tiiem. It is necessary to exclude ttiem from tiie liglit, to keep 
tliem very dry, and, as much as possible, they should be )iro- 
tei-t(sl from the action of t he air. I hav(i ke])t ]ia])ei'S, ja-epared 
with the muriate of ammonia, barj'ta, ••ind strontia, for tw<-lve 
moe.ths, and have found them but very littli' imjiaired. 

I)i'. Sehafhaeutl allows paper jirepared in the way mentioned 
at a former iwigt' to <lai-ken in a, bright sun-light. It is the!) 
macerated for at lea.st half an hour, in a litpiid prejiared by 
mixing one jiart of the already described aifid nitrate of mereury, 
witji nine or ten jiarts of alcohol. A bright lemon yellow 
preei])ipite of basic hyiionitrat' of the ])rotoxid(! of (pii<-ksilver 
falls, and the clear liquor is preserved for use. 'I'Ik! macerated 
pajicr is removed from the alcoholic solution, and quickly drawn 
loer the snifac(' of diluted muriatic a<dd (om- ]iai't .strong a(ad to 
sevmi or ten of water), tlnyi quickly washed in water, ami 
slightly and carefully dried at a heat not (exceeding 212" of Fahr. 
The paj)i-r is now' ready' for lafmg bh;aehed by the rays of the 
sun; and in order to fix the drawing, nothing nioni is 7-e<piireil 
than to stee'p the |)aper a few minutes in alcohol, which di.ssolves 
the free bichloride of mercury. I must confess, how'cver, that 


in my' hands the process luas not been so successful- as it is 
desi-ribed to have been by t]ie author. 

It is jierhajis neoess,ai-y to i-miiark, that we cannot multiply 
desi’"^ iWmi an original bleached jihotognipli. The yellow 
colour oi F'l’®*' "f itself fatal to transfers, and iude]>cudimtly 
of this thi' solution would immesliately destroy 

a.iv suian-pose'^ ^ , ,. 

AW faia, “ loriner chapter that tlic wliite i>hotograplnc 

niiK-rs are darker'®^ 

Jlii ffo-k oane^'w“‘Its in solution, the 
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firoceeds with h:sscuiug intensity to the hJxie, while all the rays 
below the yellow have a darkeiiiug inllueiioe on the pijxer. This 
effect will be best illustnited by iigim- 76, in which is shown— 
romewhat exaggerated for the siike of distinctness—the very 
remarkable action which ti .kes-place : clearly establishing the hu;t 
first noticed by Wollaston, that the two extremities of the 
spectrum have different powers. 

The remarkable manner in which the point of greatest inten¬ 
sity is shifted fi\>m the blue to the violet, whcli jiapers have 
but a very slight diffcj'euce in their composition or modi^ of 
j(rej)aration, is an extremely cuiious point of philosojihicai 

Visible Tnipressod 

Speetrura. Speetrmn. 


Violet.. 

Iiidigo. 
blue.... 

(ireeii.. 

Yellow 


Orange 
Ued... 


70. 

intpiiry. It will be evident from what has been said, that it is 
neces.sary the focus of the violet rays should be always clio.seu 
in using these japers in the camera. 













CHAPtEl? X. 


(niNEHAL KEMAItKS ON THE ItSE OE THE <’AMERA OliSCEUA,—THE 
PUOTOHUAl'HIC: 1-ENTAtiUAI‘H. 

'I’hese 1 -cmarks will a]p])ly*yith o(jual fiircc to all tlio pmocHsca 
I'V which views of 4'XtcnfSil ohjocts can ho ohlaincd; hut they 
have iiifprc os])ocial refcroiico to those hiolily .siaisitive ones, the 
] >a"ueiTcoty|ie, the Tallxityjpe, anil the tVllodion jiroeesses. 

I t has already been stated 
that a single .aehroniatie 
lens, jirodneiiig a Large 
image', should he einjiloyed 
J or niolioiih'ss (ihj eets, wl lere 
time is not of eonseijiieiiee. 

For a Imildiiig, a statue, or 
the like, it is not of mueh 
eonsei|iienee whether one 
minute or ten may lie eon- 
siimed in the operation of ohtaining its 
human tigure tind animals the ease is > 
eoneeiitnition of tlie solar radiatie 
insure i.ipidity of action. This i^ 
nat ion of lenses, which are ifsuall' 
and iidjusted as shown in t' 
are, 77. In fig. 7S, the > 
single lens arrangement. 

It is ofti" 


A' 

1> H»» 11 tiJllA iK* *^*3' 

has. With this adjustilieti. '1 aperture can he ohtained. 


Section I.—Bfiutixos, Statues, Landscapes, and Folia(;e. 

The great defect in nearly all the photogniiihic pictures which 
tire obtained is the extreme contrast between the high lights and 
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the shadows, and in many an entire absence of the middle to • 
of the picture. ucs 

In the very beautiful productions of Mi’. Buckle, of Petcr- 
boBOUgh, which were displayed in the Great Exhibition, tbon^ 
was a very remarkable dognee of fine definition, united \vith a 
beautiful blending of the resjwetive parts which constituted the. 
picture. There was no glaring contnist botw’ccn the lights. 
Tho.se parts which were 4116 most lirilliantly illuniiuated wcrc 
soft(aiod into the middle tones of tlu^ picture, and those ag;\in faded 
gradually intu tlu^ dee]) shadows. In the works of M. JMartin 
and M. Flacbcron, whose pi’ooesses Idiavc; given, the sanu' bar- 
moni/.ing of lights and shadows was gcneu’ally found to ('xist. 

Tin? usual nustak(! with amateurs is that of sdccting bright 
•sunshine as the period for optrating. It is thought, when a 
catlnsli-id, for example, is biilSiantly lighted, up by sunshine, is 
th(f time for obtaining a photograj)hic cojiy of it. A litthi reflec¬ 
tion will convince the oj)ei’ator that this is the case only under 
jKU’ticular conditions. 

When the j>rojecting juirts of the building arc flooded with 
-juishiue, they cast the dec])Ost jnessiblc shadows; consequently, 
in‘^|ic ])hotogi’a,phic jiicturc the prominent jioints would appeal- 
]jrilliJitly whit(>, and the shadow s intensely dai’k. 

It w'il understood that I refer ahvay.s to the positive, or 
completed™'’'^*'^®’ 

A clear blui®^y> •'‘■fleeting its light upon a similiu- structure, 
pi-oduces less pi>fBinent illumination of the bold oi-namental 
jKirts, and gives mf^ light to those parts on which the shadow s 
are cast. A photog‘‘l’^‘ mider such conditions of light 

and shade will be fur n?’'*’ ’'-'“"iifl'l than the si.otted productions 
which ordinarily result fi?i I«'’“:tice ot ojieiuting when the 

sun is shining brightly on tY; ‘•^.1'’®*- , . , , 

In the same manner, whenbrightly on the 
leavTS of trees, a veiy large 1® reflected fi-om 

their surfaces, the other parts appearil® contrast in^ almost 
absolute shadow. Hence, nearly all photogi’.V 
forest scenery have more the ap])earauce of scenes which have 
been sjirinkled with snow than foliage glowing with sunshine. 

An artist studies in his production’- the most efli'ctivc dis- 
{Kisition of the lights and shadows, and it is by the hai’monions 
dis])osition of these that he succeeds in giving a peculiar charm 
to his jiroductions. Nearly all photographic iiicture.s, although 
they have the merit of strict truthfulness, appear to want this 
great beauty of art. This has mainly arisen from the eircumstanee 
th,at intense illumination has been sought for under the idea of 
producing the sliarj)e.st pietm-e; and it is true that thus we do 
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obtain a very perfect definition of outline. Many ])roduetions 
arc j-emarkal)le, for this, and, indeed, i-oja-odina' with unnatural 
exactness all the minute details of the ohjeets copied; uheiv.i.s 
the human eye never sees this,exl^uordinary sharjatess of <*ut- 
limi in nature ; ujxm the ed^o'.s of every ohjeet theni are fringes 
of light whicli soften off tlu'ir *)ut]ine.s, and .subdue the general 
tone of ohjeets, hlendiiig all liariuouiouslj'. Ih'vhajis there is 
more than (mlinarv dilUeulty in produeing this in a rejiresenta- 
tion of nature wliieh is elh'ctisl by mean.s of a lens. The artist 
may, however, do niiu-h ; ajl times, ('\en of bright illumination, 
are not fitted for jirodueingf a jiieturesipie photogra)h. Nature 
should therefore be iooktsf at with an artist's eye, and tin? h;ip|iy 
moment eho.sen when tin? ai’rangements of light and shade give 
the most pieture.sipK^ etfei-ts. amUwhen the.s(' are in a condition 
to be e<irreetlv reja’odueed according t,o the l.awsby wbi<h act inie 
intluenecs are regulated. 


Sr.CTIO.N IJ.- ]’()I!TR.\1TS FROM THE ThKE. 

It is ini])ort;int for tin' production of a correct likc-nc.sa that 
as small an ajierture as jxissible shotdd be Used. 15y doing this 
fhei(^ is great loss of light, 11(1 eonse(|uently tint necessarily pro¬ 
longed time niu.st be com[iensited for by givatly increased 
sensibility in the plates. 

It is also ini)xirtant that arrangements should be made to 
cut off rroin the iensall fight ]ir<x-, e.ling from cxtramxius objects; 
this is be.st elfceted by the*m(xles adopted by AI. (,'laudet. * 



79. 


The earner.^ is jdaced, as shown in section, Fig. 79, within an 
arrangement of curtains which, ii*s will be seen in the vignette 
heading to this part, jutge 17o, is capable of adjustment, so its 




300 


rUACTICE OF PIIOTOGEAPHY. 


to havo any r(«juircd ojamin" in front of tire camera. Tho -vvLole 
of this screen tjeing mouuied on roll(irs is easily moved; tliere- 
fore tlie ojienitor has it in his power to adjust tlie ojiening, and 
to shut ofi' all adventitiuos ^idiations, thus securing the effec¬ 
tiveness of the rays proceeding directly from tho sittcT, or the 
object to he coj)ied. 

The sitter sliould l)(^ placed in the easiest 
jiossihle ]K)sition comjiatihle with the amingc- 
luent of the body as nearly a» is ]K)ssible in a 
vei'tical jdano. Thisism!ccssary,as the parts which 
are nearest the glass sufl’or a veiy cfuisiderable 
degree of distortion and enlargement. (.)f («)urst' 
great steadinews is intpiircid on the ])ai-t of the 
sitter during ti e few seconds he submits to tbe 
o])erfition of tho photographer. It is usual to 
support th(! head by a rest liisteni'd to the back of 
the seat, as shown in lig. XO; but where the person 
can maintain a stofidy position without this, the 
result is gcuuTally the most satistiictory, the “ rest 
not unfreipiently giving an air of stilfncss to tlu; 
sitter. ] n a great number of jtorti-aits a dark and 
unnatiu'al shade is tlu'own under the eyes; this 
ai'ises fi-om the (unjdoynnuit of a “to]) light.” The 
light falling vertically j)roducos the shadow of the 
bi-ow over the eye, and gives a sond)re character 
to the fiicc. This is objectionable also, as being annoying to 
the sitt.cr, who assumes in couse(]ucnee a somewhat ])ainful 
exjm’ssion. 

'.rhose who have attended to the analyses of the spectrum, 
included in the second division of our subject, have hccome 
awai'e tlnit tho radiations fi'om all coloured objects are not 
alike. A long description would not render this so aj)])areut 
as a single illustration. The li'outisjiiece represents, therefore, 
a grou]) of flowers, including the thret' j)rimaiy coloui-s, and a 
few comj)ound tints; an exiict coj)y of a photograph taken li’orn 
such a group is ])laced beneath it, and the result is shown. 
Hence it is of tho utmost imj)oitanco, jiarticularly to ladies, that 
they should he directed to avoid in their dresses, when about to 
sit for their portraits, such colouPs as would produce darks for 
lights, and the contrary. 
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Section III.— Piiotookaphtc rENTA<!i!Ari[. 

Ill a letter to Sir Joint HerR|;hel, wliieli was puMislied in *t1)o 
Ath'.'iKvam, Mr. Stt'wart directed attention to a, means liy wliieli 
[diotoerajilis could be readily ejdar^ed. The plan had been in 
ojiefittion amongst jihotogra|diie artists tor some tinu'. lint it was 
not tisnally tidojited, and INlr. Stewart's letter eertainly brought 
it into general use. The t'ollowing is Mr. Sti'wart's de.seription 
ot the re<|uired aiijiaratus ;— 

“One of my friends heir. Mr. Heilmann. has lighteil on an 
ingenious nielliod of taking from glass negatives jiositit e impres¬ 
sions of ditl’ereiit dimensions, and with all the delicate miiinte 
ness which the negative, may ]io;«sess. 'I’his diseotcry is likely, 
I think, to extend the ix'sonrees and the a)iplieafion of jihoto- 
gra]ihy,— anil with some modifications, which 1 will exjilain, to 
inere,,.,e, the jiower of re])rodMetion to an almost unlimited 
.imonnt. Tlie plan is as follows : - The negative lobe repi'oihiee<l 
is placed in ■ sliih r at one end (o) of a camera or other bo.x, 
eonstrneted to exclude the light thronghont. The snrfaee jire- 
jiared for the reception of the positivi—whether albnnien, col- 
I 'dioii, or pa]ier --is jilaeed in another slider, as nsnahat the op- 
^lositi extremity (e) of the box, and intermediately between the 
two extremities (at. h) is ■, laced a lens. The negative at <i is 
presented to the light, of the .sky, eari' being taken that no ra\ s 
miter the bo.v but tlio.se traversing thi' jiartly transparent riega- 
ti\e. These rays are received and dire<-ted by the lens at !> upon 
the sen.■.iti^■e snrfaee at e, nnd the, impression of the negative is 
there produced with a, riqinlity pi-ojiortioned to the light, admit¬ 
ted, and the sensibility of the surface presented. I’y varying 
the distances between « and r, and c anil h, any dimension re- 
ipiired may be given to the jiositivc imj>re.s.sion. 'rims, from a, 
medium-sized negative, 
larger tliaii the original, 
and other impressions re- 
Ineed thirty times, oajia- 
ble I if tigiiringon a watch- 
glass, brooch, or ring. 

"u,c. Slides to hold the 
fr,lines eontaiifingthc ne¬ 
gative and the receiving 
surface for the positive. 

"h. Frame, v^ith the lens. 

e. Itotud lines, indicating the, top of the hox or frame. 

Bottom boanl, or foundation of the aiinie. 


have olitained negatives four times 
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Undouhtedly one of tlie most iiitorcsting and important ad¬ 
vantages giviued Ity tills siuijilc arrangement is, the power of 
varying the dimensions of a picture or jiorteiit. Collodion giving 
results of almost microscojiie minuteness, such negatives hear en¬ 
larging considerably without any veiy jierceptihle deterioration 
in that resjiect. Indeed, as regards portraits, there is a gain in¬ 
stead of a loss; the power of obtaining good and pleasing like¬ 
nesses a])pears to me decidedly increased, the facility of subsc- 
(pient enlargement jiermittiug them to be tiiken sullieiently 
small, at a sufficient distance (and theveibre with greater rapidity 
and certainty), to avoid all the focal distortion so much com- 
jilained of; while the due enlargement of'a portrait taken on 
glass has the otfect, moreover, of depriving it of that hardness of 
outline so objectionable in a collodion jiortiuit, giving it more 
artistic effect, and this without quitting the perfect focal ])oiut, 
!is hiis been suggested. 

“ But there are many other advantages obtiiined by this pr >cess. 
For copying by engrxving, &o., the exact dimension required of 
any picture may at once bg given to be copied froju. 

‘•'A very small photogiaphic apparatus esuithus be cm]Joyed, 
wh(!n a larg<! one might be inconv'enient or imjiracticable, the 
power of I'epi-cxliicing on a larger .scah; being always in reservi;. 
1 nde])eudent of this jiower of viuying the si/.(!, positives so taken 
of the same dimension as the negative, repi-oduce, as will be 
j'eadily understood, much more completely the finer and more 
delicjile details of the negatives, than jiositives taken by any other 
process that I am acquainted with. 

^“The negativ e also may be reversed in its position at n, so as to 
jiroduce iqion glass a positive to bo seen (dther upon or under the 
glass. And while the i-ajudity and fiicility of jirinting are the 
same .as in the case of positives taken on jiaper prepared with 
the iodide of .silver, the mgative.s, those on glass particuhirly, 
being so easily injured, are much better jvreserved, all actual con¬ 
tact with the positive, being avoided. For the same rea.son, by 
this process ])ositive impressions can be obtoined not only upon 
wet jiapcr, (fee., but also upon hard inflexible substances, such tis 
jKtrcelain, ivory, glass, ifec.; and upon this last, the positives 
1 icing transjiarent, are applicable to the stereosi^pe, magic 
lantern, &c. 

“ By adopting the following arrangement, thi.s process may be 
used largely to increase the power and sjieed of reproduction 
with little loss of effect. From a jiositive thus obtained, say on 
collodion, several hundred negatives may bo prodjiced either on 
pajier or on albuminized ghiss. If on the latter, and the dimen¬ 
sion of the original negative is preseived, the loss in minuieness 
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of (lotail atul harmoti}' is almost inipcTcejitHilo, and ovrii whoii 
considuralily onlafood, is so trifling as iu tlio niajority of casos to 
jirove no otijoction in eomparison with tlio aihantago gained iu 
size, while iu not a few cases, as alremly state<l, the jiietiii-e ac¬ 
tually gains by an angiuojitation* of ^ize. Tims, by the simnl- 
taneons action, if necessary, of some hundreds of negatives, manv 
tlnaisaud impressions of the sanfe pietiuv may be produced in 
tlie course of day. 

“1 c,aunot but think, therefore, tliatthis sim})le lail, ingenious 
diseoveiy will prove a \ahiabl<! adilition to our stock of phofo- 
graphic niani]mlato)y proee'sses. It happily (unis to account 
and utilizes oiu^ of fly; chief excellem'ies of collixlion—that ex- 
trcuu'minuteness of detail which, from its excess, becomes aliuos( 
a defe<-t ,it tinu'S—toning it down by inei'e.ase of size till the 
harshness is much diminishc<l, aiuf l.indse.ipcs, .always more or 
less unjileasing on eolloilion li'oni that cause, ai’e rendered some¬ 
what less dry and crude. 

“A May litdc j)raetice. will sutlice to show the op(a'ator the 
iUahty of glass negatives-—! mean as to vigour ami deeelojiiuent 
—bi'st adapt' d tor rep|-oducing positive's by this method. lie 
.vi!l also find iliat a great power of eairn'ction is oldaimal, hy 
vliieh ovia’done jiait- in the ni'galiee can be ri'ilmaal ami otIua'S 
bi'.eiigld up. Imleial, in cousi'ipiiame of this anil olhei' advan¬ 
tages, I hae c little doubt that this proia-ss will be very generally 
.idojUed in portrait-t.iking. 

•‘Sliould youi-old ide.aof preserving public records in aeoneen- 
Inited foiaii on mierosiaipic negatives e\er be adopted, (he imme¬ 
diate po iiive rejiroductioir on an enlarged ’•eadable scale, withoiu 
tire po.ssibility of injury to tlc' jilate, will be. of .-.era ice.” 
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From t]ie interest wliicii this vei-y interestins; optieal iMstrii- 
mcnt hns excited, and the very iutimate I’olation whioh exists 
between it and pliotoynijdiy, since it is ouJy practical to ja-oduco 
images suited for the instrument by the agency of the camoi-a 
olmonra, it is thought advis;ib](! to devote a short chapter to 
some notice of it. It is Jiot intcndtsl that an}’- examination of 
the phenomena of vision, or <jf the ii2>j>li(’atiou of tlie sten'Oscojio 
to the expliiuiitioii of single vision with a j)air of eyes, shall Ik! 
attemjitt'd; these <inestions woidd la; somewhat out of ])liiee in 
the j)r<'sent manual, and wouhl oeeuj)y too ]arg(! a sjkum’ if ja-o- 
pei’Iy dealt with. 

J’lie stereoseojK^ is befor<’ the wnild : a simple deseliption, 
thei-etore. ef the forms under wliieh it mav be eon.-'triieted. a,nd 
a sutiieieiit explatialion of its jiriiieipl.-,, is all that can here 
with pro])ri<'ty liml a jilaee. '1 he name is eompoiitided from two 
Greek worils. signitving .iuHil, ami 1 .v'-e, and mlopted from the 
fact that two pictures on a jilaue surface will, when adjusted 
in the iustnuneiit, resolve themselyes into one image, and that, 
im-age 'will -acquire an apparently distinct solidity, biuiig repre¬ 
sented as an o\)jcct having three dimensions,—sfeiiflft/), hrmdth, 
and tliichticss. 

“The theory”—of single vision with a pair of eyes—says 
Mr. 'Wheatstone, in his valuable Memoir “ On sonic remarkable 
and hitherto unobserved Phouoniena. of Hinocular Xision,”— 
“ The theory which has obtained the greatest currency is that 
which assumes that an object is seen single because its jiictures 
fall on con-esponding points of the two retime; that is, on jioints 
which are suuilai’ly situated with resjiect to the t-wo centres, both 
in distance and position. This theory si'jiposes that the pictures 
projected on the retime are exactly similar to each other, corre¬ 
sponding points of the two {lictures falling on con’csjiouding [mints 
of the two retinae.” Leouai-do da Vinci, in his Treatise on 
Fainting, has some remarks on the peculiarity ^of vision, which 
bear in a singular manner ou the phenomena of the stei-coscopo, 
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til the oflTcct, tliiit a piiintiua;, tliotigh coiKhictcd wilti the ,i;r('atpst 
• lit and finis]) to tl)c i.ist jicrfoctini), Imth with to its con- 

tout's, its lights, its shadows, imd its oolotifs, c:tu ui'M'I' sliow a 
ndiovo equal to tliat of natufiil olijopts. iitiloss tltesc lie \ iewei| 
at it distiuife, and with a single eyt;: fiD' if an ohjeet, iis iin oiange. 
he viewed hy a single eye, iill ohjeets in tlait space hehind it, 
which we. may sujipose to he ineh»l(Hl in itsshiidow, iii'e itivisihle 
to that eye; luit open the other eye without mot iiig the head, 
and ii jiortion hf these hepomes visilile: those only iire hid from 
sight which ai'e included iti the .space covered hy the two shadows 
iornied hy two candles supjHised to he phieed i)t the jiositions of 
the eyes. The hidden space,w so mtteh the shorter iieeoi'ding to 
the smallness of the ohjeet, and its iiroxitnity to the eyes. Upon 
this Mr. AVliCiitstime I'eimu'ks:—•* llad ljeonai'd<i da V i)iei taken, 
instead of ,a spliei-e, ii, less simple ligm'e fo)- the pm-pose of his 
illustviitions —ii euhe for instance—he would not only have, per¬ 
ceived that the ohjeet ohsenred fi-om Ciieh eye a dilferent part of 
the inoi'e distant field of view, hut, the fact would idso have been 
foi-ced upon his attention,—^that the object itself presented a 
dilferetit a.jijieaiiincc to each eye.” 

If :iny ^>f )i'y reiiders will la-, at the trouble to look at a 
sii.iple solid form, keeping the head perfectly stciidy, with a single' 
eyi-. iind mid<e an outline diiivviug of the iunige as seen—sayq first 
with the left eye, iiud then wich the right eye—it will be found 
that two dissimiliir foryiis wni be obtained sinalogous to those 
rejiresenf ed in the following diagram;— 




‘i 

I’y !i little elfort. it is,easv. hv .squinting, to n solve tlie-e two 
ligures into one! whei it will be found that at) ajijiaretttly solid 
i)i);ige is for))ied from the.se dissitnilar ottflities of ;i .solid. 

'I'he .stereoseojio of IVofessor Mlieatstoiie is Jtrranged tr> |)ro- 
ihtee this in a n*ore ell'eetive mantier. The iti.slrutneiil, fig. 8.1, 
eou.sists of two jilane mirrors, so adjvtsted that their htieks form 
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an angle of ninety degrees with eaeh other. These niiirons are 
fixed by their common edge upon an horizontal hoard, in such a 



manner thsit, npioii bringing it close to the! fac(!, eneli oyo sees the 
image reflected from the two ends of the instrument in a difl'er- 
ent mirror ; at eaeh end o'i the b<iard are panels in evhich the 
<lra.wings are jGaec'd. The two reflected images coincide at the 
int(TS(!(dion of tlu^ optic axes, and fonn an image* of the* same' 
apjiarent maguituele as (*ae]i of the compemeiiit picture's. This in- 
strumeeut is calleal tlie reflecting stereoscope; and as it will admit 
ejf bedng maelo eif siny size, so as to eillejw e)f the introdnetiem eif 
hirge ])ictnres, it offen-s many aelvantages. Mr. Wheatstone* sug- 
gcsteel in his me*moir, alreeiely queeteel, the use eef iiu instnnneut 
constmeteel with pi-isms, which is iineilogetus to the be'jiutifully 
j)ortable le*ntie*ular stereosceijee; eif Sir D.iviel Bi'cwsteir, describe'd 
by him in the* PJiildHuphictil Mm/azhie. 

This msfriime*nt consists eif two seimi-lenses, jihiced at sue-h a 
elistance' timt eae*li eye vie*ws the jiieture eir eliiiwing ojipeisite- fo 
it, thremgli the* margin eif the* si'ini-lens, or thremgh jiarf s of it 
j;*ipiidistant from the nuirgin. A lens, et ee, beiing cut in two 



hiilves, these iire fix(*el into ,a frame l. eind e, and aeljusteel to such 
eiistanceis th,at the centres of the semi-leaises coi;respoud with the 
pupil elf the e*ycs. The distiince of the centre eif one piijiil from 
the othe*r is at an average' 3.' inches, and to this the* semi-le*nse's 
maybe .aeljusteel; but if the instrument is provieled with the 
means of e'tfecting ;i little change in this respeict, it will often be 
found to be of cousideriible’advantage-. 
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“ When we tlius view,” stiys Sir David Brewster, “ two dis¬ 
similar dr.iwiiigs of a solid olijeet, as it is seen ly eaeli eye 
.sejiai-ately, we are actually looking tlirongli two ])risms, wliielj 
jiroduce a se(T)iid image of each drjnvivg, aial when these seeoml 
images unite, or coalesce, we siai tin? solid iitiagt^ which they 
reina^seiit. But in order that the two images may coalesce, 
without any effort or strain on the ])art of the (ye, it is neees- 
s,ary that the (^istan(a( of the similar ])ai‘ts of the two drawings 
he e(j[nal to tv-hr. Llie jirodnced hy the jirisni. Kor 

this jmrjiosci measure the distances at which the semi-lenses give 
the jnost distinct view of tlnj drawings; and having ascaniaiiu'd, 
hy using on(( eye, th(( tiinonnt of the refnietion jwodiuvd at that 
distance!, oi tine (jnaiitity hy which tine imago of one of tine 
drawings is disjdaced, ](lae>! the divAv ings at a distance e(|nal to 
twice that ([nantity ; that is, jilaee the drawings so that the 
average distance of similar jiarts in each is ((((iial to twice that 
(jnantity. If this is not eorreelly done, the eye of the ohserver 
will correct the error hy making the images eoale.see withont 
hiiing sensilihe that it is making any .sneh ell'ort. When the 
dissimilar drawings are thus united, tin; solid will af)|iear stand¬ 
ing. as it were, in relief, hetween the twa>]ilane rejiresentations. 



The lenticular instrument, fitted for use, is shown in figim; S/>; 
it con.-ists of a frame of wood or rnctgl; tlie two semi-lenses arc 
ti.’ced in hi’ass tuhes. which arc cajuihlc of heing adjusted, to ac- 
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commodate the dilfercnce.s of sight in diifereut individuals. At 
the bottom of the box, as seen throiigii tlie ojieniug, are jilaccd 
J;he two stereoscopic jnctures, which may (unisi.st eithei' of dia¬ 
grams, similar to those ah'cacjy represented, or of images iaken 
by the dagucnaiotyjie, talbotyjie, or collodion proct^sses. 'J’hese 
photogra])hio processes (iiiablu us to obtain such cojdes of exter¬ 
nal nature as am required to pi'odiux^ the. magical re.sults with 
which th(! stcreos(!o]>e i(md(U’.s us familial’. It is )'vr(]uii’ed to take, 
two ]>ictui’es of a .singh' object, at .such a dilfereiaa! of angle as 
will proiluce the solidity which is evident in f)]’diiiai’j’ binocular 
vision, fis the result of x’it^wing two dissimilar images, undei- 
certain conditions, on a plain? surface. 

The two accomyianying figures rejireseut a, bust as viewiid by 
e,a,ch of the two eyes singly.r If the e.xperimeiit is tried ujion a. 



bust or statue, it will be found that one eye will sec surfaces 
which arc invisible to the other. • 'J’hus in. these examiiles it 
will be quite ap])arent, u]>on examination, that the line of the 
cheek is more distant from the line of tlie nose in one than in 
the other image, and that a similai- inequality exists in several 
other pirts. Ey a little jiractice, any reader may, by squinting, 
resolve these two images into one, and thus produce the stereo¬ 
scopic effect. Now the object is to ‘place the camera in the 
position of the ej’os, and thus obtain the representation of two 
images, as viewed by each eye separately. This may be eftected 
with a single camera, by adjusting it at a certain measured dis¬ 
tance from the object to.be cojiied, and having obtained one 
jiicture. move it round about twenty degi’ces, and take the 
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second imago, a may roj)roscnt tlio ol>joct to I'O copi(!d. h heiiig 
the (.listaiice at which the camera c is placed, which is,*sjiy ](l() 

feet from the point <t ; 

• the picture! from this 
point heing taken, the 
(MiLiera is njoved round, 
still preserving the 
saiiK! dista.n<'(! from tlm 
ohjead hy means of a 
cord attaclnsl to the 
caincra. ol)scuni, or hy 
measuring tin! space. 
Twocamcniswit Ii lenses 
of the .sjinu! foi-al lengtli 
may he cmjiloycd, and ai'c indeed eniployesl, hy iM. (’lamlet ami 
others, for the pui'jio.ses of ohtaining ste'i-eoseo|)i(! jiortraits, and 
it is found that with lenses of the .s;tnie foen.s, the tIgure'S are 
sullieiently c.xai-t for all jiraetieal purjioses, and jirodma' tin- 
most js-rfi-et stereo.-!eo]rie pietnn-s. Sir |)avid Ifrewstei- con¬ 
tends that it is not ju-aeticahle to obtain sullieient e-.xaetness hy 
i!ither of these! methods, lie- the-re-fon- projiosi-s the use of a 
hino(!ular camera, which he: thus dcserihe-s: — “In onle-r to 
obtain ])hotogra))hic jiiieteires mathe-maticidly exact, we must 
e!onstruet a hinocidar e-ame .i, which will take the pii!tiire!s 
simidtane-ously, a,ml !if the same size-; that is, a (-ame-ia with 
two le-nsi-s eif the same! ajie!rtuie.! anel femal le-ngth, Jihua-d at the 
same- dist.iiie-e- as thei two e-ye-s. As it is iinpossihle to grind 
ami peilish two leiuses, whe:tly-i- suigh- or ae-hreematie;, e)f e!xae!tl_v^ 
tin- .same foe-al lengths, evi-n if we Inul the very same glass fe>r 
e-.-uh, I projierse! te> hiseeit the! h-n.si-.s, anel eionstruct tin; instrn- 
nn-nt with semi-lensew, whie-Ii will .give- us jiieturcis of pre-e!i.S(-ly 
rln- .same size ami definition. Tln-se lem.ses .should hi! plaei:el 
with the'ir diame-tei-s eif hiseetiem paralh-1 to one anotln-r, anel at 
.-i elistam-e: of 2.\ inches, whieeh is tlii! average elistam-e! of tln- 
ey(!s in man ; and when fixi-el in a box of suflieient size-, will 
lorm a hinoe-iilar e-jimera, xvhiedi will give n.s, atthe same instant, 
with the same lights ami shmleiws, ami ejf the siime size!, such 
eli.ssimilar pictures *of statues, buildings, landse;a]i(-s, iiml living 
objects, as will re-jireieluce them in re-lief in the sti-reoscope-. ’ 

RfLES FOR TAKINe; STEREOSe'eil'IC VIEWS OF LAN'D.SI'AI'K.S. 

If the nearejjt object be- eli.stant -OU fee!!, arrangi- the tw-o 
e-ame-ras jierfe-e-tly horizontally, anel.jiarallel to e-ae-h either, plac¬ 
ing tln-m 2 feet ajiart, measure-el from the centre of e-aeh lens. 
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Let the distauec between tlioin (niensiived in tliis way), Ix^ 
always directly j)ro])orti()uatc to tlie distance of the ncare.st 
object, which must Ix! dctxn-iniiied by the tape; thus, when the 
object is twice; the above distiyice oH’(100 feet), place the camems 
4 feet ajiart; foi' loO feet, (i feet ajiart, and so on. 

For trees it does not seem‘very important that ])eifect hoi-i- 
zontality <.)f the cameras should be preserved. If they are 
arranx;ed hoj-izontally, it is only ]x)ssible, in very'‘])eeuliar sitini- 
tion.s, to avoid making the fon.'ground disagreeably and dispi-o- 
]x)rtionate]y lai’ge. 

Ml'. Fenton does not keep the cameras jiarallel in taking 
laiidscapcvs; but, obsm ving Prof. 'VVheat.stoiui’s rule, as above;, 
respecting distances, ineliiu;s them so that the sann; object mav 
oecujiy as nearly as possible the ceiitn; of each ground-glass plate. 

Extraordinaiy relief of distant objects may be obtained bj- 
arranging the cameras with s]x'(;ial reference; to them. Thus, 
views taken acro.ss the Thaine.s, by placing the cameras 12 feet 
ajiai't, produce an astonishing (;flect. In such views, of cour.s<.‘, 
no near obj(;cts must be admitted. 

Horizontal jxi.sition of tin; (;amei'iis is absolutely neecssjiry 
when buildings are taken; otherwise, when viewed in tlie ste- 
i-eoscojie hortztriifalli/, they apjiem- to lie falling over. 

Then; ajijieai'S but one objection to the binocular cann;riii of 
Sir ].)avid l!r(;wstei', and that is oiu; arising’fri'm the eireuni- 
stanee of emjdoying really the veiy worst 2 x)rtion of the lens ; 
i.(\, the two sides. This, however, in 2 n'acti(;e is not found to 
be ol’ any dis;ulvantage ; the images are sulliciently jierfeet, 
ydtlmugh not so .absolutely eori'eet as those formed by the centn' 
of the len.s, and they an; cerbiiu of being resolvable into a dis¬ 
tinct image of three dimensions. 

The bilhtwiug notes on tie' .stereo.seojie were communicated bv 
Prof(;ssor Wheatstone to the Pholograidiie iSociety :— 

“ Tin; most jx'rfect and generally useful form of the Bt(;reosco])e 
is that with reflecting mirrors described in my earliest nn;moir 
‘On Binocular Vision,’ i)ubli,shed in the Pldlosajihlad Trant^ao 
lions for 1838. Pictures of any size may be placed in it, at the 
]iro])or jioint of sight, with tin; ])ro])er convi'rgeneo of the oj'tic 
a.\e.s, and it admits of evei'y I'cipiisitc adjustment to make the 
j)air of biuo(;ular j.nctures eoinehle coiToetly^. 

“I have described in my second memoir, ajwrtable stereoseo|)e 
which folds into a small eompas.s, and which is well .suited for 
jiicturcs not exoe(;ding six inches by four. I have since con¬ 
structed an instrument, vei-y convenient for, cari'ying about, 
which is adajjted to exhibit ])ietures of the largest dimensions 
usually t-akeu, as well as smaller ones, and ■which may be made 



THE STEREOSCOPE. 


;!i 1 

ii.sc of citlidr fur mounted or onmooiited jnidures. When elosed 
it oeeu]>ies a spnce of 9 iiielies iu lengtli, o in lireadth. and -t.', in 
height ; wlieii <'>:|)aiided Uie instrnnient is 1’ feet in length. 1 fioj, 
in heiglit. and 9 iin^bes in (h'j'th. • Tl?e base and sides consist of 
jointed hai's on tlu^ ]))’inei]d<' of the lazy-tongs ; the two niii'i-ors 
fold together back to baek, and, lij’ means of a binge on tbeir 
.sn]i[)ort, fall into a groove on the base titled to leeeive theni. 
On the tojiof each of the e.V]landing side,sa clip 9 inehes in length 
I'eeoives tlai jiieturi' (whiidi (Ik'I'o is no need to mount, on eard- 
lioai'd), and holds it by the jin-ssiire of :i suitably dis|)o,sed spring; 
and a similarbnt detaehed ,spf-ing eliji isapplied to the hiwerend 
of thojiietnre, in order to keej) it Hat and in a vei'lii-.al position. 

•‘'file pietni’es bi'ing 1i.\ed in the clips. ,so that their refleeted 
images .shall ajijiear single and eoiVeiile in all tlu ir jiarts, the 
.■'(•enrate adjustment to the sight of dill'erent jiersons is efl'eeted 
by sliding t(i and fro tlm pillar which supjiorfs the mirroi's; the 
o]ific a.xes being can.sed to converge more as the mirrors are 
moved towardr the eves, and c/'cc As the height, of the 

sides is \ afiable thr. lUgh e\-ery degree, the pictures arc I'asilv’ 
adjusted t,> tic same le\cl by pri'ssing on the side wliich is 
bigbc.st. The h'ligth of the liasc being als i \'ariablc. the pic- 
tnre.s. if it be reipiircd, may be ]i!accd at. difrcrent eipial distances 
frtvm the mirrors. If the pic< ores are not sli-aight with respect 
to till' .sheets of ]ia]icr on wuiidi tlicy arc jilaccil, one end may 
be bionght lower than the other mci-ely by ilrawing down that 
end so that it shall not enter the clip so far as the other. 

“ 'I’hc instrument is furnished with a pair of ordinary s]iect,aclc 
lenses. No. 21. If the pietni'^s were so placed that theii' relleetej^ 
images eoineided when the oj'tie axes made an angle of l-O’'', 
eorresjMinding to the distance of 12 inehe.s, no lenses would be 
reijuisite, as the distance of the binoiadai- image, the eoiner- 
geiiee of the ojitic axes, and theadaptation of the eyes to distinct 
' ision, would have their customary correspondence, lint, for 
reasons 1 ]iav(‘ el.sewherc stated, a much better elfcet i.s-prodneed, 
.10 1 the fibjeets ajijiear lai'giu' and more lii.stant,, when the pit tnres 
are so jilaeed that, to cause their most distant eorre.sjionriing 
jioints to coincide,^tho optic axes are parallel, or nearly so ; in 
this case, however, in oi’der to s,.(. the objects distinctly, the 
rays jiroccedirp" frym them must be rendered less convergent, 
and for this pnrjio.se Jmiscs are neee.s.saiy. 

“The lenses a,i'e movabh' in a \vrtie,d direction, in order that 
they may be fixed at the proper ])oint of sight ; tile etleet of a 
stereoscopic jiiijture greatly di pends on its being thus viewed, 
though it is a eircunistanee which in very generally disregarded.” 

With the single camera, taking the preeautiou named, with 



312 


PiaCTICE OF PIIOTOORAPHY. 


two lenses of tlio sfime fociil leugtli, or with the semi-lenses, 
stereoscopic pictures may he obtained without difficulty. 

The magic result of the resolution of two jdain j)ict\ires 
into one, possessing to tile e^u; th(^ most ])ositive solidity, is so 
striking when witm^sscid f<ii' the tiret tim(!, that it apj)ears to he 
a dee(ij)tion of the senses. Even wheTi fully accustomed to thi' 
phenomena, of the stei'eoscope, there is an indescrihahle charm 
in the heautiful jiictures, that they ai-e gazed at again and again 
witli inci'ea.sing iulminition. Living fonns a]>j)ear to stand out 
in all the roundness of life; and where c(»hnirs have heen judi- 
ciou.s]y a])j)lied to the daguerreotyjie or calotype portrait, it is 
not jiossihle to conceive a more jiertiad idealization of the^iuniiui 
form than that which stands forth, prominently, from the back 
ground of the stereoscojhc j){cture. Statues, in lik(^ manner, iiri' 
almost realized again in theii- miniaturi! re])resentatious. Ai-ehi- 
tectural pil(« ai-e s(;on in all that (exactness of jirojiortion and 
gradation of di.stauce, whieli i.s, in their minute rejiroduetion, 
singularly interesting ; and in laudscajies, the stereo.sco)»e gives 
us a reformation of every iimige in apparently the most perhad 
solidity and truth of di.stauce. In the stereoseojie we have at 
once an instranient which enables us to study many of tin; 
jihenoniena of vision, and to rejiroduce loved and beautiful 
objects, or interesting swmes, thi'ough the agency of those n'ys 
by which tlu^y were illuminated, hi that strange jierfection which, 
in its mimicry of visilile external nature, almost baffles the 
examination of human sense. 



OKArTEK. XII. 


rHOTOClUAl-HK' ENf;UAVIN<i. 

Alt!. Fox Talbot lias, since Mie jmMieation of the former oili- 
tioii of tills treatise, jluhlished some :ieeomit of his e.\'|>eriineut 
t'O etch on steel the imjiressioii prodneeil hy thi' solar rays. Hi' 
thus ileserihes his process ;— ♦ 

“ The iir.st thinj' to he <lone is to select a good steel plati% iiml 
to immerse it for a minute oi' two in a ve.ssel <’ontainiii'g vinegar, 
mixed with a little snlphnrie acid. The ohjeet of tliis is to di¬ 
minish the too gri^iit jKjlidi of tlie snrtii<-e ; for otherwise, tlie 
pliotograjihie Jireiiaret ion would not adhere well to the surtiiee 
of th(^ steel, hut would jieel off. The plate is tlnm to he well 
wiislusl and dried. Then, take some isinglass tind dissolve it in 
hot water, Thi' solution shouhl hi' strong enough to coagulate, 
wl^en cold, into a firm jelly. 'I'his solution of i.singlass or gelatine 
.should he strained while hot .hrongh a linen cloth to jairify it. 
To this must he added ahout half as much of a saturated solution 
of hiehromatc of potash in water, and they should he well stirred 
together. When cold, this mixture eoagulittes into a Jelly', 
which has very much the appearance of orange jelly. The nie- 
thoj of using it i.s to li(|uety it hj' gentle heat, and to jioiir a 
(|nantity u}ion the centre of the steel jilate. Then take a glass 
rod, hold it horizontally, tind spread the liipiid uniformly ovi'r 
the Jilate. Then incline the jilatc, and jiour olF the sujierlluoiis 
gehitine. Let the steel jilate he jilaced upoti a stand,and kejit ipiite 
horizontal, that the liijuid may' not run to one side of fhe jilate. 
Then jilace a sjiirit lumji heneath tlie jilate, and warm it.gently 
till the gelatine is ijuite dried uj>. When dry, the film of gela¬ 
tine ought to he bright y'ellow and very uniform. It clouded 
hands apjiear ujion llie suit’ace, it is a sign that there is too little 
gelatine in jirojioi-tiou tp the hiehromatc, which must therefore 
he corrected. The stpel jilate now coated with gelatine, is ready 
hi receive a jthotograjihic image of any' ohjeet. First, let us siiji- 
jiose the object is one cajiablc of being ajijilied closely to the sur- 
tace of the jilate ; for instance, let it lie a jiiece of black lace or 
the leaf of a plant. Place the objeijt ujion the jilate, in a jihoto- 
gnijihic cojiying-liruuc, and screw them into clo.se contact. Pltwie 
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this frmne in the diroct light of the snn for a shorti time, varv- 
ing from half a minnte to five minutes. L<!t it then hc! rc-moved 
and the plate talcen ont, and it will ho found impressed with a 
yellow image of the ohjecvt nyon a gronnd of a brown colour, as 
might he ex])ected from the widl-knowii ]>hotogra])hic property 
of the hichroniiite. The plat* is then to he placed in a vessel of 
cold water for a minnte or two, wliicli dissolves out all the hi- 
chromate and most of thf! gelatine also from th’e photogi'aphie 
image, /. c., from those parts of the jdate which ha\'e not been 
expo.scd to tlu^ snn, being protected by the oliject ; while, f)ii the 
contrary, it dissolves little or none of the gelatine film which 
has beam fidly exposcal to tin! sun’s niys.' The consequence! of 
which is, that instead of a yt!lh>w image, we have now a white 
one, but still upon a gi'ounfi of bromi. The plate is then re¬ 
moved from the water into a vessel of alcohol for a Jiiinute, and 
it is then taken out and jJaced ujiright on its edg(! in a wiirm 
jilace, where in the cour.se of a few minutes it becomes entirely 
dri(‘d. This terminates the ]>hotogj~aphic part of the o])ei'ation. 
If the jdiite is cai'efully examined while in this state, it ajijiears 
coated with gelatine of a yellowish bi’own colour, and inijn-essed 
with a white jihotogniphic image, which is often eminently 
beautiful, owing to tin; circumstance of its being mised above 
the level of the jilatc by the action of the w.ater. 'J'hus, for.in- 
.stanct!, the image of a piece of black lace looks like a rial piei-e 
of very delicate wliiti! lace of similai' j)attern, elo.sely adhering to. 
but ])lainly niised abov e, th(‘ brown and jxdished surface of the 
plate, which serves to display it v'ery beautifully. At othci 
_times the white image of an object offers a v.arying disjday of 
light when examined by the light of a single candle, which indi¬ 
cates a ]«‘culiar nadecular .airangement in the p,aiticles of gel.i- 
tine. 'J’h(!se jdiofographic im.ages ai'c often so Ixiautiful that the 
opemtor feels almost reluctant to destiw them by continuing 
the ])roce.ss for engi'av'ing the jdate. 

“ In oialer to cxjilain how such an engraving is ]«)ssible, it is, 
in the first place, to be observed that the jihotographic image 
diffi!j’s fi-oni the rest of the plate, not only i)i colour, but, what 
is of much more imjioi-tance, in the thickness of the film of gela¬ 
tine which covci'S it. The coating of'gelatiiie on the rest of the 
plate is, comjiarativcly speaking, a thick one, but that which 
originally covered the image h.as beenmosth'^remoVedby the action 
of the water, a small jiortion, howev'or, almost always remaining. 
It therefore natunilly happens that when an etching liquid is 
floured on to the plate, it fii-st penetrates through the thin gela¬ 
tine covering the image, .and etches the steel plate beneath. 
But the -next moment it jienetrates likewise through the thicker 
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coating of gelatine, and tlins sjioils tlie residt liy eteliing the 
whole of tlic plate. Nitric acid, for instance, does this, and 
therefore cannot I>c employed for the pnipo.se. iSincc the other 
chemical liquids which arc ca]ial)le,of i<tchi7ig stcid have a c('r(ain 
analogy to nitric acid in their corrosiw; ]iro])ertics, tiny also for 
the mo.st pai-t are found to fail iiiHhe siune nianncj'. 

“Thi.s was a difficTdty. Tint after some rcscarclies I found a 
lie|Uid which latches sti'el perfectly well, and at the same tim(' is 
fi-ee i'roni tlu^ incoTiveniimt ]iro])erty of jicneti'ating the gelatine 
iilni. 'J’his liquid is tin' liichloridc of jil.itinum. In oidci-, how- 
e\'ei-. to use it succe.ssfull^;,‘it must he 7ni\cd n ith .a Cl•7■t;li77 
ili7a7it ity of W!7te7-. 77eif he7- 77ni7'e 7107- less (I 777C7777, to 77 7 7y 7 7777 te7-i77l 
e\tei7i). otl7e7'wi.se its .■7ctii 77 7 hcc7>n7es i7'7'egt7la7'. The hest \\77y 
is t7 7 7 7177ke 77 ]l7'7-f7'Ctly .s;7t77 7-7 7.tc(l so777tio77, 77 77(1 tl7('77 to 77(1(1 to it 
o77c-f((7(7'th of its hulk ofw77tc7’. The7( co7’7’ecti(7g this hy 77 few 
f.7'i77ls. 77 .S(7luti( 77 7 of p7-(7]7e7' str('77gth is ti7 777 l!y (7llt;7i77e(l. S(7]7- 

](osi77g, t,he77. that we luc^'c J(7’;q>:(7-ed st7ch 71 snh7tio7i. the opc7'77- 
t7o77 (T etchi77;.' the 7il7(lc is jua-fortned 77s follows :—'I’hc pl77tc is 
laid 077 i t7ihlc, 7i77(t 71 S7 7 77tll (|(t7 7 77 tity ((f the I(icl7l(7ride hcit7g 
lioi77-(.al 77)1 '71 it it is to he r,7]iidly (iiiri7se(l a7id spread ovia' the 
whole ])late witli 71, ca7iiel-haif Iiri7sh. Not 7nuch li(|ui(l is ](oii7aal 
077, hec77('.se its o]);7city would ;irevei7t the opiavator fi’oi7i distin- 
g7ijshi7ig the effect ]i7'0(h7C(5d t v it 077 the 7i7ctal, l'’o7' t his rc:is(>t7, 
it is hardly i7cccssa7y to t7i77ke .1 wall of W77X 7-o7 7 7 id the pk7tc; that 
is, if the ])0rtioi7s to he etched arc (a77if77i(al to the ciaitral Jiart of 
the plate. 77tid do t7ot 7i])pro77ch very 77car to the (slge. The 
elfcet of liie li(|i7id U]io77 the pl77te is not at fi7'st tisihh', since it 
(Iis7'7ig7iges no gas: hut 7tft(a-^the hipse of 71 t7iimttc or two, the 
white ])hotogr77j)hic iti7i77'e hcgi77S to (h77'ken, 7177(1 soon heiamies 
hhick ill eveiy jiiii't. When this change is (aanplete. the image 
ofti ii looks very heaiitifiil, though (piitc altiavd from what it 
was hefore. The ojiciatoi'should carefully watch the image until 
he tliinksthat it is liiiished. oi- not likely to la; fiii tlna' improved 
or devel(>ped hy coiititming the pi-ocess any longaa-. • He then 
ui'dines the plate gently, ai'id jioiiis olf the lii|iiid ly onu cotaier 
of the Jilate. The jilate is tlnai diied with hlottiiigqiapia, and 
then a .sti'cani of salt wati'i', which is hettia’ than ti'csh Avaterfor 
this purjiose, is jxmi-ed ovci’ tin' ]>laic, which removes all truces 
of the etching liipiid. . The jilate is tlnai laihlicd with a wet 
sponge or lincil cloth, which in a short time detaches and i-e- 
nio' cs the film of gidatine, and di.sclo.ses the etching that has 
heen ettected. Wdicn the ohject is not of a nature to he iipjilied 
dii-ectly to the ^urfaee of the jilate, the most ohvioiis method of 
jiroceeiling is, of course, to jilacc tilt’ pnparcil jihitc in tin; focus 
of a camera, and ’to direct the cameni to the ohject. Ihit in 
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coiLse^queTico of tlie low degree of sensitiveuess of bichromate of 
potash, this would take, gcmerally speaking, too long a time to 
accomplish. The better way in practice, therefore?, is to take a 
negative photograph of tlm o\)jeet on pajier with a c.amera, and 
from this to obtain a positive coj)y eitln^r on glass or )>a]ier. 
which should In; very uniforimin t(;xtur(!, and modm-ately trans¬ 
parent. Then this po.sitive copy is placed on the plate in a pho- 
tograjJiic copying-frame, and being placed for a few minute's in 
the sun, it impresses the plate with a ])hotographic image ; which 
imago, etched as above de.scribed, and printed off upon jiapei-, 
will finally give a positive re]nesen{,ation of the object. If the 
object dejiicted upon the plate by the siiu’s niys i.s lu'oad and 
uniform, for instance, the opa(pie h'af of a plant, then, of course, 
the (itching is nnifonn also." When this is printed off, it ju'o- 
duces an effect which is not always SiXtisfactory. T will fhere- 
fore now explain a modification of tin; ])rO(;ess which destroys 
this uniformity, and which in many cas(;s jn'oduees a great, im¬ 
provement in the general effect. 

“For this ]iui-])ose I must rein,ark, in the first place, that if a 
piece of black gauze or crape is the objiict select(;d for rejiresen- 
tation, it jiroduccs an engraving of itself which i.s marv(;llou.sly 
accurate. But when two folds of the gauze ai'C laid across each 
other oblhpiely, then the resulting engraving recpiiriN a lens, in 
order to sejciratt from each other and di.stinguish clearly the 
lines belonging to the; two poi'tions of the gauze. Now, if this 
engra ving is jirinted off, the result offers to an ejv at a moderat(i 
distance the a])peanince of a unifoi-m shading. Now, T avail 
my,self of this circumstima; to modify my original jirociiss as fol¬ 
lows :—suppose the object to be the opaijue leaf of a jilaut, of 
irregular outline, fii-st, J cover tin? prepared jilate with two ob- 
li(jue folds of black cnipc or gauze, and plaiie it in the suiishiiu' 
for two or three minutes. The effect of this is to cover the jdab; 
with a complixsitcd image of lines jiassing in all directions. Then 
the leaf is substituted for the crape, .and the platt; is rejilgeed in 
the sunshine for two or three minutes more. The leaf being 
then removed from the plate, it will be; seen that the s\m has obli¬ 
terated ,all the lines that were visible on the parts of the jdatc 
exterior to the leaf, converting all those parts to a uniform 
brown. But the iniage of the leaf itsejf is still coveixid with a 
network of innumerable lines. Now, Ict^this he etched in the 
way already described, and let the residting etching bo printed 
off. The result is an engr.aving of the leaf, which, wlnm beheld 
by the eye at a certain distance, appears unifonuly shaded, but 
when examined closely, is fgund to be covered with line-s very 
much resembling those produced by an engraver’s tool, so much 
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so tlint oven a practical eugniverwov.ld jivoliably lie deceived liy* 
tlie aiipearaiici-. This ci-ajie arningcjiieiit 1 call a ]>/iot<i<fraj)kic 
ri‘ll ■ and as 1 think it likely that the idea will jn-ow useful, 1. 
will make a few luore remarks u]ki 41 it. It is clear that aif 
arraiigcmciit comjiosed of two thicknesses of ordinary erape or 
gauze is hut a rude attcnijit at a photograjihic veil. 'I'o realize 
tlie jiractical utility that may resull li-om the iilea, snjiposing it 
to lie liorne owt hy further exjierience, it would he )iio]ier to 
tidirieate a much liuer material, and to <’in]iloy five or six ihiek- 
iies.ses of it, or el.'-e to cover a shei't. of glass in any convenient 
manner with an iunumer.dile.ipiautity of line lines, or else with 
dots and specks, which must he o]iai|ue and distinct from (‘aeh 
other. The result of imiet ieally employing such a luetliod. sup- 
jiosing always that it answers in |)inetice. as i think it prohahly 
will, nould lie an etching ajip.arcntly uniliirm, hut re.illy con¬ 
sisting of separate small }iortion.s, in eonseipience ot which it 
Would hold the ink much heth'r, and other ohvious advantages 
Would also he ohtained. Another mo<h‘ of aeconijilishing the 
-ame ohjeet is to eoier the ]ilate originally with an aipia-tint 
ground. Jlut then a fi’csli one would hereipiii-ed for e\ery jilate, 
whereas a sii'gle ri’ll would serv*' for any numher of plates in 
succession. Kxperienee alone can decide hetween these dilll'rent 
m thods. ^Vhcn the etching is finished, the jilate should he 
very soon coated with wax to jiroteot it. A few hours’ exposure 
to the atmosjilieric air nr s and destroys the etchings when 
newly made, although it does not do so afterw ard.s. 'J’he oxida¬ 
tion only attacks the lines of the etching, the rest of the jilate 
sustainii g no in jury, if the air is tolcrahlv diy." 

lly the jirocess of M. Nif'jicc {lfeIio<jrn/>/ii/') descrilied in tid'"" 
historical sectioms, some cteliiiygs on metal jilates were olitained. 
lleceiitly his nejihew, M. Niejiec de St. Victor, has licen return¬ 
ing to this jiroce.ss with some .success—lieing assi.sted in the 
etching Jii'oco.ss by M. laaiiaitre. Tlu-sc gentlemen hai'e thus 
described their jiroccss:— 

“Tlie steel to be ojierated on having been freed from gyease by 
whitening, M. Temaitre, .jioiirs njion the jiolished suitaii’ water 
acidulated with_hydroehlorie acid, in the projiort ions of 1 |i.irtof 
acid to 2t) parts of'wator*: this is what he does iu aipiafoifis en¬ 
graving before ajijilying the varni.sh; by this means the lariii.sh is 
made to adlicri* jierfectly to the metal. Tlie jilate must then be 
well wa.sheil with jirfro water tind dried. IS’ext, by means of a 
roll of cloth covered with leather, he sjireads ujion the jiolished 
surface the bitumen of Judiea dissolved in e.ssential oil ot lavender, 
submit.s .the val'ui.sh thus ajijilied to a moderate heat, and when 
dry, jireserves the phitc from the action of light or daiuji. 
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• “ On a plate thus prepared, I apply the fiiee of a direct (or posi¬ 

tive) photographic proof u])ou alhiiinitiiz(Ml glass or waxed jiiipei-, 
and expose it to the light during a length of time, varying ae- 
eording to the nature of tjie pi-oof to be reproduced, and the in¬ 
tensity of the light ; in any'case tlic ojteriition is never vaiy 
long ; for a proof may be obbp'mid in a quai'ter of an hour in the 
sun, and in one hour in diffuse daylight. Indeed it is uecessiry 
to avoid jn’olonging the exposuix' too much, foi in such case 
the image becomes visible before^ th(^ operation of the solv'ent, 
which is a sign that the j)i\>of is a failure, because the solvent 
will no longer produce any effect. „ 

“ J use, .as solvent, 3 ])arts of rectiiied oibof naphtha and 1 part 
of laaizine (prepared by (lolas). These, pi-oportious have usually 
given me good results ; but they may be varied, in ]iro])ortiou 
to the thickness of the layer of varnish .and the time of exposure 
to light, foi- tlu! more benzine there is the more solvent tlu^ 
action. The essential oils ])i'oduc(^ the Siune effect as benziiu', 
that is to say, they remo\ e the jiortions of v.amish avhidi have 
been preserved from the !U;tion of light. I liave discovered that 
ethej- acts in the o|iposite way. 

“In order <piickly to ai-rest the action a.nd removes the solvent, 
T throw waiter upon the ]>late so as to form a. sheet, and 1 thus 
remove the whole of the solvent. I then dry tlui drojis of water 
which I'lmiain ujxm the jilate, tmd the heliogra,]ihic ojKUutions 
are terminated. 

“It now remains to si>eak of the o])erations of tlu! engraver. 
M. Lemaitre has undertaken to (hweribe them. 

“Note ofAI. liimiaitre. 


“ Coiiijiositiou of the mordant or biting liquid ; 


Nitric acid. 

....30'". 

.... 1 part (by volume). 

Distilled waiter— 

....30''. 

. ...8 ,. „ 

Alcohol. 

....30".... 

•> 


“ Till' action of the nitric acid, diluted with water and alcoludized 
in these jiroportions, comnumces immediately the mordant is 
poured upon the steel ])late, jirepared in the maimer just d<^- 
sciibed, while the same (juantities of nitric acid and water, witli- 
out .alcohol, have the inconvenience of remaining inert for at 
least two minutes after contact; I leave the sti’ong moitlant only 
a very slioit time upon the plate, 1 I'enulvc it, wash and well 
dry the varnish and the engraving, so as to be able to continue 
and bite more deeply into tin? metal without injuring the helio- 
giajdiic layer. For that purpose I use resin reduced. to very 
fine powder ; placed at the bottom of a box-prepared for this 
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purpose, I agitate it by means of a j)air of bellows, so as to fonii 
a sort of cloud of dust whiob is allowed to settle up(.)u the ))late, 
.'w is the pi'acticc.in aqua-tint engraving. The j>liit(^ is then 
heated ; the I'osin forms a network i^l over the engraving, and* 
it Cfinsolnlates tlie varnish, which fs then capable of I'esisting foi' 
a long time the corrosive action of the mordant (nilrie. acid 
diluted with water, without addition of alcohol). It forms on 
the blacks a lino gr.iin, which receives the piinting ink, lUid 
enables us to obtain good and numerous inquvssions after the 
varnish and the rcijin have beiai removed by the aid of heated 
greasy substances a.nd (vssentiaj oils. 

“The result of all these opwutioas is, that, without the helji ol 
the burin, we may repioduee and engnive on steel all i>hotogniphie 
inqiress' ms on gla.ss or jiajier, and wjthout enqiloying the i^imera 
obseui'u.” 

I’roia'sses analogous to the.se have been enipl<iy<'d to obtain 
inqiressions upon lithographic stones, which, having been treateil 
in th<: usual maimer, are rendered capable of Jiroducing any 
,lumber of impressions. 




Arri^NPix 


The fiiildwhig chitosjioiiiIciicc, iinportaiit in tlu! liistoiy of jilio- 
iogr;ij)liy,iip])o!iimliii tlio Times iiewspiipor of Augiistlo, It'-jli;— 

TIEE I>UOT(k;UAPHI(' I’ATICXT KfCIIT. 

Wii liavc 1)0011 ro(pustc(l to jiuLlisli tlio following oorre- 
sjioixlonoo l)otwoon tlio Pri- lontsi of tlio Roviil Sooioty anil tlio 
Itoyal Acailoniy, anil tin; pitontoo of tlie art of pliotography U))on 
jiajior. with tlio viow of dofinilivoly sottling a iinostion of oon- 
siilorablo intoro-it to artists anil aniatonrs of jiliotognipliy in 
gonoial :— 


No. 1. 

Loiiilon, July, 

Dear Sir,—I n adilrossing to yon tins lottor, wo lioirovo that 
wo s])oak tile sontiments qf many jiorsons ominont for tliolr lo\o 
of science and art. 

The art of pliotograjiliy. njion ]ia]ior, of which you are thi.' 
inventor,' 1ms awived at such a degree ol perfection tltat it 
must soon becotiijO of national importance ; and we are an.xious 
that, as the art itsek' originated in England, it should also 
receive its further fierfectioii aiiiKdevelopnient in this country. 
At present, however, although England continues to take the 
lead in some hranehes of the art, yet in others the French ai'e 
unipiestionably making more riipid jitogress than, we arc. 

X 
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It is very <lesirixi)le that we should not he left hehind hy the 
nations of the Continent in the iniprovcnient and devolojnnent 
of a purely Biitish invention ; and as you are the possessor of 
'a patent right in this iu,vention, -which will continue for .some 
years, and which may, perhai'is, he renewed, wc heg to call ycnir 
attention to the suhject, aji(\ to iinpiirc whether it may not he. 
possible for you, hy making .some alteration in the exc.rcisc; 
of your ])atent rights, to ohviato most of the difficulties which 
now appear to hinder the progress of the ai’t in England. Many 
of the finest apjdicatiinis of tin; invention will, 2 irol)ahly, r(i(|nii-e 
the co-ojKiiatiou of men of scieiicj; and .skilful (U'tists. But it is 
evident tlnat the mor(! freely tluiycan use the resources of the 
art, the more )>rohahlo it is that their cHoits will ho attended 
with eminent succ(«s. , 

As we feel no doubt that some such judicious alteration would 
give great stitisliictiorr, and he the means of rajridly imjii’oving 
this hearttifirl art, we heg to m.akc this frietrdly commrrnication 
to you, in tin; full confidence that you will r-eceive it in the same, 
spirit.—the imjirovemeiit of ai’t and science heirrg our common 
object. 

ROSSE. 

C. L. EASTLAKE. 

To II. r. Talhot, E,sq., IMI.P., &c., 

Lacock Akbey, Wilts. 


No. 2. 


Lacock j'bbcy, July 30. 

Mr Dear Lord .Rosse, —I have had the horo’- of receiving 
a letter from yourself and Sir 0. Etvsflako i. .siietding my 
jihoto^ajihic invention, to which 1 have now the jilcasure of 
replying. 

Ever since the Croat Exhibition, .1 hav..; fd that a lu'w <'ia 
has commenced for jihotograjihy, as it h.as for so many other 
irseftrl tu-ts and invcntioir.s. Tliousan’ds of jiersons h.ave now 
become acquainted with the art, and, f-om having seen such 
hoarrtifid s})i;cimens of it prouaced both in England and France, 
have iiiiturally felt a wish to i>i'actise it themselves. A variety 
of new ajrplieations of it have been imagiue.l, and doubtless 
many moi-e remain to he discovered. 
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T am \iiia1ile myself to purs\io all these mimerons hraiiehes of 
the inventiou in a manner that cam even attempt to do jnstiee 
to them, and inoreovcjr, 1 believe it to he jio longer nec-ossary,. 
for the art has now taken a firm rA)t both in England and 
France, and Jnay siifely be left to take its natural ch.'velojuiient. 
I am as desirous as any one of The lovers of science and art, 
whose evishes j’ou have kindly undertaken to reicresent, that our 
country should continue to take the. lead in this newly-discovered 
blanch of the fine arts; and, after much consideration, T think 
that the best thin;? 1 can do, and the most likely to stimulate to 
further impinvements, in photography, will lie to invito the 
emulation and coinjiiditioii of cuir artists and amateurs, by re- 
laxini? the patent rioht which 1 )iossess in this invention. T 
therefore bea; to reply to your kind let ter by olferin;; the jiatent 
(with the exeejition of the single point hereafter mentioned), as 
a tree jirc'.sent to tin! public!, together with my other patents for 
iniproc emeuts in tiu! same art, one of which has bcaai very 
lecently j?iantecl to me, and has still thirteen ^cars unexpired. 
'J’he cxee))tioo to which 1 refc'r. and whicdi T am desirous of still 
kec!]iing in the hands of my own licensees, is the ajiplication of 
the invention to taking jihotographic ])C>rtraits for side to the 
]aiblic. This is a branch of thi! art which must nc!ei!S.sarily bo' 
in compaiiitivcdy few hands, beciau.se it rec;inres a house to be 
built or a!tc!rc!(l on jairpose. having an ajiartuicnt lightc!d by a 
skylight, itc., othcrevise the- portraits (cannot be taken indooi-s, 
giineraJly .sjieaking, without great difficulty'. 

Alhth this excejitii-iu, tin'll, I jireseiit iny invention to the 
country, and trust that it miy realize oiu" ho]K!S of its futui'ci 
utility'. 

Believe me to remain, my dc-ar Lord Bo.s.se, 

Your obliged and faithful servant, 

H. F. TALBOT 

'J'lio Karl of Itosse, Comiauglit I’lace, I.onitm. 
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APPENDIX 


COKKESPONDENCE OF ENGLISH AND FEENCH WEIGHTS 

aSid measuees. 


Esousn WEir.nTS. ExoLiaii Grainh. French Guasimrs. 


2'20.')5 Pounds Avoirdupois 
2-GH03 — Troy . 

1 Pound Avoirdupois 
1 — Troy . 

] Ounce Troy 
1 — Avoirdupois 

1 Drachm Apotliecarics 
1 — Avoirdupois 

1 Imperial grain . 


154.38- 

1000- 

: 1 

Kilogramnio 

7000-* 

* 453-4 



5700- 

373-096 



480- 

31-091 



437-5 

28-338 



00- 

3-8864 



27-344 

1-7711 



1- 

0-005 



15-138 

1- = 

1 

Gramme 

1-54.38 

0-1 

1 

Decigramme 

-1544 

0-01 

1 

Oentigi*aniine 

-0154 

0-001=^ 

1 

Milligramme 


Enolisu Imi’Ethai. Measures. 


Frenxh Litres. 


1 Gallon ...... 

. 1 Pint ‘20 fluid ounces 
I Decigallon = 10 fluid ounces 
1 Fluid ounce, being the bulk of ait I 
avoirdupois ounce of water at 02'^ V 
Fahr. . . . , ) 

1 Fluid drachm .... 

,1 Septem, being the bulk of 7 grains of 1 
water at 02° Fahr. or the Tnion r 
a gallon 

0-22 Gallon 

1-76 Pint .... 

2‘20 Decigallon 
2-2 Septems 

15‘4 Grains of water at 02'' Fahr. 


I 


4‘54,5.5 

0-5082 

0-4545 

0-2841 

0-0355 

0-000455 

1-000 

0-001 = 1 Centimetre Cube 






“ The greatest and most important Uta'ary enterprise of the dag." —Cbitic. 

CABINET EDITION OF THE 

SNCYCXiOPiEDlA XHIETROPOLIT ANA. 

Tborouglily Re\kil and aIiiaiiLiiit!j Illustnilt'd. 

Pablishmg in Volumes, each containing a Complete Treatise, 
CROWN OCTAVO, CLOTH. 


Volumes now Ready. 

V<il. J., pnn* L’s., cloth icitcrcil. 

INTRODUCTORY DISSKliT.VnoN ON TIIK HCIKNCK Ol- .MimiOl). )!y 
Saju ei, Taylor CoLKi.’iDoM. With a Synopsis. !<iYih Rihuoii. 

. Vol. II., price ,■><., cloth icttcrcil, 

UNIVKRS.AT, OR.^MATAR, or the Cure Scu'iicc of I,:ui^iia;^e. lly IriR .Toiin 
S' i'oni)\uT. Knt.. Thin! Ihlitiou, Hevisnl, 

“ 'J’hf sH’iiiiU-'t ami iimsl tii'iti we of tin- kind it it fit- i-,'iiuli<>h lftiimiaKi'.'‘-A' /.'nV. A'mi’w. 

HI., pnet' clotli U'ltercil, 

LOnre. liy tIioi\r()st Ivovcmui Hk'haku Wiiatci.y, D.I).. Archhi>lu)p of l)ul)lin. 
The Kuiiiou, witl» S\noj»^ia anti linlex hy tlic Kditor. 

Vol. IV., jiricr os. Od., cUilh lettrn'd, 

IMIKTOl’K’. Hytlic Most Kev. IHcuakd \Vhati.i.y. H.I)., Archlushop of Dublin. 
'J’lie Original Jviiiioii, wiih iSynopus junl hnb;x by the Ivbtor. 

A’ol price (is., cloth lettered, 

IlTSTOKYOl niK (MIUISTIAN ClIDRCIl in the^irst (Vntiiry. Dy the Hij'ht 
lievcreiK^ lli.Mis, I).D., Disliop of Nonvicli, anti the iCcv.J. 11. iS'iiWMAN, 

D.D. 'I’liird Kdunni. 

** I'^uOito n’M'urcli is nert- combunol nith itiilvix-iDlcid thoiiuht." - att'irdsan. 

\’ol. VI., prn*e -is., rlolii leUercd, 

I’OMTK’Ali ECONOMY. By N vss vr Wu.i.iam Skniou, Ks<p, late Professor of 
Ecjuomyiii llie (’iiiver.sity of Oxford, 'riiini Edition. 

Vol. VII., price 2s. (id., cloth lettered, 

IllSTOIiA' OP THE JEWS, Iroi ilieTimeof Alexander the Great to the Destruc- 
tioii of .Icrnsjilem by'I'ltus. A. m. '1593, u.e 409, to A.i>. 70. By tbe V'eu. Arch- 
deaeoii JI alu, A.M., Alastcr (.f the Charter House. Fourth Edition. 

Vol. V(I!., price (Is., cloth lettered, 

SACinH) HISTORA' AND BIU(H{.VPUY, from the Antediluvian J'eriod to the 
'rune of the Propliet Alulaehi. A.ii. 1 to a m. 3007, u.c. 597. Edited hy the Rev. 
r. A.Cox, D.D.. 1.L.1). • 

*• I'lcusiuiK ami good, aiul worthy of )ieni»ral ott<-iition.”—f'rttfrff Prfabutunan Magazine. 

Vol. I\., price 7s (id., cloth lettered, 

HISTORY OF GREEK LITEU.ITURE. By the Hon. Sir T. N. TAMoriti), 
D.Cl,.; the ili^cht Rev. C. J. BLO.MFiiini>, DJ), Bishop of London; R. VVim- 
COMKi;, Esq., Al.A., Trin. Coll. Caiuh.; E. JVufocKK. Esq.; the Rev, J. B. 
Ottlky, AI.A. ; and the Rev. H. Thompson. M A.. St. John’s Coll. Cauib. 

“ Full ol iiifurmutioi), expressed in the eJio'fe^t iikii«ung<’-'’—A/A<’»nT'Mm. 

Vol. X., price 09., cloili lettered, 

MORAL AND MF:TAPHVSlCAi. I’HILO.SOPIIV—ANCIENT PKILOSOPH V. 
By the Rev. F. D, Malujck, A.M. Third Eduion. Re-wnttcii. • 

“ Cuuiptcte and satisliwtory.”— CAzettv. 

^'ol. .\1., price 5s..'cloth lettered, 

INTRODUCTION TO UNIVERSAI, !!lS'r(>KY— O.s riii; r.sijv. or Hisronv ar 
A Stcuy, and On tife Sei’Akation oi- the Eakey Fact.s of JliSTouv |■K()M 
Famle. By Sir Joh.n Stoimiaui', LL.D. Rc-wntten. 

XVe t-aimot speak tou higlily in its praiM- •— / .(rriini a >z> «•’. 

Vol. Nil., price cis. ti 1,, cloth lettered. 

ROMAN ANTmUITIE.S. By William R.v.msay, M..V., Professor of Humanity 
in the University of Gllsgow. Third Edition. With Map, and Oue hundred and 
thirty Illustrations. # 

*■ C<iiO|tris(.‘8 uU tliv rusulU of rn'Ml-rn iuinrovi- l p « tl..ii »riK'P r.it- 

V'ol. \UI., price i2s. (id., cloth lettered, 

BOTANY*. By J^ii.x lln roN BaliiH k, M.D., F.R.S.E., Professor of Botany ia 
the University of Edinbiir;'h. S^ccoiid Edition. Nuiie rons Eni'ravings. 

“ IVritups thv most westerly aligvsl ul'che scivuuc amuii uas yet at>i>uarvJ."'~n'U<u;s«. 



Cabinet Edition of the Encyclopaedia Metropolitana—Continued. 

Vol. XIV., price Ss. 6d., cloth lettered, 

ELECTRO-METALLURGY: Containinj? an Account of the moat improved Metlfods 
of depositing Copper, Silver, Gold, and other metals. Second Edition, with nu¬ 
merous illustrations. By Jamks Napier, F.C.S. 

* With this book ut hand, we don’t tiiink it possitile to fail in obtaining satisfw^ry ■K 9 vMs.'*~ArtrJournal, 
Vol. XV.^ price Os., cloth lettered, 

HISTORY OF GREECE from the Eariicst Times to the Close of the Peloponnesian 
"War. By E. Pococke, Esq.; Sir T. N. TALrouiii), B.C.L.; Kcv. J. B. Ottli;y, 
A.M.; and the late J. T. Rvtt, Esq. »Wiih upwards of Onk Hundred Enukav- 
INGS, from the most authentic sources. 

** Altogether a gem .”—GUuoow Citizen. 

Vol. XVI., price 6s., cloth lettered, ' 

PHOTOGRAPHY. By Roukrt Hi'NT, Esq., Professor of Physical Science in tli? 
Museum of Practical Geology, London. Fourth K<Ution. Engravings. 

Must prove of infinite tetvice to those engaged in the pursuit of this entertaining Bcienuc,”— 

Vol. XVII., price 3s., cloth lettered, 

VETERINARY ART: A Practical Treatise on*the Hisotses of the Horse. By W. 
C. Spooner, Esq., with Fifty Engravings. 

Vol. XVIII., price 8s., cloth lettered, 

EARLY ORIENTATi HlSTORY,coirfpri8ing the Historyof the Egyptians, Assyrians, 
Phoenicians, Persians, &c. By Rev. Professor Eadie, D.D., LL.D. With nu¬ 
merous illustrations. 

111 all respects a thoroaghly good book.”—Z>r. Kitto. 

Vol. XIX., price 8s. 6d., cloth lettered, 

HISTORY OF THE ROMAN REPUBLIC. By the Rev. Thos. Arnold, D.])., 
late Head-Master, Rughy School; Sir Txios. N. Talfourd, 1).C.L.; the Rev. 
Professor Jerkmie, and oAiers. With numerous illustration^. 

Vol. XX., price 73. 6d., cloth lettered, • 

BIBLICAL ANTiaUITIES AND GEOGRAPHY, including the Language, Geo- 
graphy, and Early History of Palestine. Edited by the Rev. F. A. Cox, D.D., 1<T. . 
With Maps and numerous illustrations. 

** The roost readable book on the Bul{ject in oar language.”—iSaptist Magazine. 

Vol. XXT., price 12s. 6d., cloth lettered, 

METALLURGY. A Practical Treatise on the Chemistry of the Metals. By JouN 
Arthur Phillips, Esq., F.C.S. Second Edition. 2U0 Engravings. 

** A tine qua non to every metallurgist.”— Jownal- 

' Vol. XXII., price 4s., cloth lettered, 

HISTORY OF THE CHRISTIAN CHURCH in the Second and Third Centuries. 
''By Jas. Aviraux Jkremik, D.D., Regius Professor of Divinity, Cambridge. 

Jt le an admirable Text*l>ook .”—Evangelical Magta'me. ^ 

VqI. XXUL, price 8s.. cloth lettered. 

HISTORY'or GREECE AND MACEDONIA, from the Age of Xenophon to the 
Absorption Of'fire'ece in the Roman Empire, including the History-of Alexander the 
. Great and his Sm^essors. By Dr. L\,u,l,-D ean of Canterbury; Rev. G. C. 
R»NODABi>, S.D,: ^c., &c. With numerou3,ilhistrations. 

** The diuertatioitB ore full, lamlnoue, and channingiy wrlttea."—Eclectic Eevtew. 

VoL XXIV., price lOs. 6d., cloth lettereil, 

HISTORY OF ROMAN LITERATURE. By Rev. Tiios. Arnold, D.D., late 
Head-Master, Rugby School; Rev Henry Thomson, M.A.; Rev. Dr. Newman ; 
Rev. J. B. Ottley, M.A.; and Rev. J. M. Neale, Warden of Sackville College. 
Vol. XXV., price lOs. 6d., cloth lettered, 

HISTORY OP THE ROMAN EMPIRE. By the Rev. Thos. Arnold, D.D., 
late Head-Master, Rugby School. With numerous illustrations. 

Vol. XXVI., price 12s. 6d., cloth lettered, 

HISTORY OP THE DECLINE AND PALL OP THE ROMAN POWER. 
By the Right Rev. Bishop Russel, &c. With numerous illustrations. 

Vol. XXVIL, price 6s., cloth letteAd, 

HISTORY OP GREEK AND ROSlANiPllILOSOPHY AND SCIENCE. By 
the Right Rev. Charles Blomfikld, D.D., Bishop of London ;j Rev. Dr. 
WiiBWELL; and other Contributors. • 

Vol. XXAHII., nrice 3s. 6d., cloth lettered, * 

MORAL AND METAPHYSICAL -PHILOSOPHY—THE FIRST SIX CEN¬ 
TURIES. By the Rev. F. D. Maurice, A.M. 
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CATALOGUE 

OF 

PHOTOGRAPHIC APPARATUS* 

SOLD BV 

JOHN JOSEPH GKIFFIN, F.C.S., 

CUKMIST, UINEKALOGIST, AND OPTICIAN, 

10, FINSBURY SQUARE, LONDON. 


41 ,’l) IIF 

MCHAEU GEiri'iN AND COMPANY, GLASGOW. 



i Mr. J. J. Griffix hegg to call the attention of AM ATKURS, and PuotograPHKhr 
general, to the following REvrsF.u Catalorue of Apfaratu.e and C'HKMfCALS used in 
e art of Photography. They will find that nnmeroua additions have tajen made to his 
ready extensive collection, and tfiat all the Articles are quoted at prioM extremely 
federate for highly-efficielit instruments. 

1 -Mr. J. J. (4, has just had an operating-room fitted up at the Chemical Museum, 10, 
pnsliury Siinarc, where iwi-sonal instructiofts in the various processes will be given 
ratuitously to purchasers of Apparatus. 

I Grders from abroad, which should be accon^nied by an order for payment in London, 
p ecuted with care and despatch. 

I Mbrchakts, Agexts, audsTBE Profession SuJplisd on Libbbal Tkhms. 
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THE ATTENTION OP THE BEADJ^R JS RERPECTFUl.LY 
•DIRECTED TO THE fOLEOWINO T'ABTKJITLARF! 

The cainoraH No. 25, 28, 88, 84, 8(1,88, 41, 45,47, 4-', are iuteutled for taking vit-.,- 

landscapes, coj)yiug pictures and otlier vJauiinate ol)jcctK, tlie lens ’vit’' wliicli 
fitted being mounted, bo that a iJortion of tiie oxtenial rays is cut off' I>y a stop p1at»‘.! 
front of the lens. This cfirrocts the alwrration of the raxH of light jiafishig tlinuigii it 
parts of the lena nearest the edge. This stop gives a degree of ahai'jmesB to the ])id! * 
which cannot he produced by tJio double combination of leiLses, arnl heii'’ jts g( • 
adoption for taking inanimato objects. Por portraits takeji from life, bow’o-or, wl-’ 
rapidity of action is a great desideratum, tiie Kingle lens is nearly useless; nu" 

of light admitted by the stop is fl<» limited that.s long time Is rc(pure<l to take a port' i 
and it is difficult to keep a sitter in tlio Bame pA-ition for the neccBsary pei io<l. (\,i,. 
qucntly, if a camera for jwrtraits is retjuired, it is necessary to Bcleot it iVom I't, < 
28, 20, 20, 32, 33, 35, 37, 42, 40, 41), 50, 53, or 5(i; or if a camera for both [Hidn’.' .% .1: 
views is required, then the choice muf>t be made from Nob. 20, 20, 82, 88, 85. 87. -1' 

.50, 5^4, or 5(); but in the latter case, the double coinbiration of lenses must I'o altercil f 
views as follows:—The i)ORtcrior cell, or tliat nearest the ground gla.sa-])]ate of liie cuuu’i 
containing two lenses, must be reinove<l from the inountii'g, and tlio anici ior cell must,' 
unscrewed from tlio mounting, and have tlio lens taken out of Its cell and r•;^•cl•sell. - 
that its plane side shall be iilaccd nearest the oliject that is to Im copied. A ttilie ( 
tainiug a diaidiragm with three stops, N'o. (»(5, must now be ]»ut o\cr the mount.int; in : 
same position as that occupied by the lirass caj> of the double combination, a.id omv of i 
8to]>a must be brought into action, llie of the diap}ira.gni is easily umlorsbi-'.l fi 
inHiiection; but which of the three stops is best adapted for an object inim u .l > ' 
taken, is more difficult to determine. It may bo given as a general laile that i hi,* 
stoj) is to 1)0 used for pictures to he taken from objects iu simshiiic; the nexi no’ ■■ 
shine, if the object is in the sliade ; and the largest, when the light is limitovl 

Wlicii, for the above or any other }»ur])o.sc, the loust-s have iicen riNiHo-.-; - 
cells, it is essential that they be replaced iu tlieir origiiial jiosition ' ' . - 
not reversed. Ab a guide, we may mention that, in the doubh* '• .i ivu"' 

Nos. 63, 64, 65, (>7, 68, 60, 70, 71, 72, the least convex side ''if t)’ •, ostevior lens (oj li; 
which paHscs into the camera), the concave side of tlio u ',<> .-rs, and the ])lanc san 

tlie anterior lens, must be all turned towar<1s the gru i , I giasi-plalu of the cam-ii.t.: 
must also the omvex side of the single achromatic b* •s, 5v', 60. 61 <>2, 73, 78 " 7‘ 

75, 76, 77. 

The camera and lenses of the sots of ajijxi-n.tus for the calotjqie and waxed paper [.i' 
cesses, Nos. 1 to 5, and Nos. 0 to 14, are also adqvted for taking j^icturos on silvc, 
for that jmniose the articles enumerated after the description of the camera in tfic h 
No. 15 woula he required. 'J’he same remark applies to the daguen-eotype sets, Nos. 15, 8 
and 17 , which can be used for tlie caloty)>e and colloilion pi’ocesscs, w’hen the article- 
nierated after the camera iu the waxed paper set No. 1, or the collodion set No. G, arc aniu-t 

It frequently haiijxms that amateurs do not succeed in immediately jiroducing Tliot' 
graphic Pictiircs CKpial to those obtained by experienced artists. In such cases, the fan’- 
is sometimes hastily and erroneously charged to the lenses. I'o jirevent complaints "■ 
•this head, a Collodion picture, produced by each set of lenses, will be suiifdied wath 1 
(without extra charge), to show the purchaser what tlie lenees can effect, and insure hi: 
against the receipt of lenses not projicrly adjusted. 

Tlie attention of gentlemen residing in India, or aebustomed to travel much, is dirtcif 
to the note affixed to article 32, in regard to hrass-boimd cameras. Those who desire • 
j)OB8eR8 lenses of the very first quality, will find information at page 12. In cases 
the wliole of the apparatus is wished of the l^t quality, it should lie so stated in the orde: 
which should idso state the (juantity of additional uiateriala required, such as paper, gU' 
plates, silver plates, chemicals, cases, &c. , 

Packikg charged extra. 




SETS OF APPAEATTJS FOE THE WAXED PAPER PROCESS. 


• 

I'l.iTI'; i>i:T (IK .Al'I’ATtATfS Knit THE W.vxEn J’.vrr.i! Proi^es.s, 

('.iiHsistiiii; (if 11)1 iiiijiiMvi'il , ciiiiu'iii (Xo. 1! J) nf Krciicli- 

|iiili.-lici’ lii;di(i,;(:mi iic wiilliiil. m it li tud (ijiciiiHgs t(i (idniit it. In 
li'iiscs I'f (litrci-i'iii I'lici. t\Mi (l(ii(li!(' jiiipiT ^liili's, one sliih' with 
ilirci’ fi'iviiK'S [i.c '111' mlliiclidii (ir (hi;;iicn'i(ilypc |ii’0(i(‘ss, iiiiil ii 
shifting fcnnt fur rcgtiuitiiid tlic ]irii|iiirtiiiiii nf (iircgroimd and sky, 
(itti'd ■ ;li dmilili', (•llHlll•liatilln "f iicliiMiniitic haiscs, in Intiss 
■i.'iint, I' illi ruck ,..id |iii;i'iii (idjnst incnt. (Xo. (ill), taking I'OUTItAlTs 
■ !', iii'-hc.N liy 1 5 inclics, nnd vir.ivs 7 inches liy (i iuchc.s ; tluw 
d 'dlow iiorcclain dMics (ic prcj iring the sensitive jiajier and 
fixing tile iii-oois' two eanicls'-hair liriishes; one (|nire (Janson’s 
jiholograjihic |i,'i]iit: one i|nir liilmloiis pajiei-; jiressiire frame for 
oroih.ici'ig jsditiic |iic''iirc^ ; liii'ancc. witlia set of weights and two 
gla-s.s ciijciilcs to contain lie -iili. ;ccs to h(‘ wciglicd ; two jiairof 
horn fovci'jis to ,isc whilst or "ing the sensitive ]ia|iei’; agraduatisl 
glass naasni'e, .ind the h honing chemicals, ite., in st(i|i]iere(l 
liottlcs; nitrati' ot siher, iodid. of ]iotassinin, acetic acid, gallio 
acid, hy]iostil|ihite i.i'sod:i. (liioridc of |iotassiinn, cyanide of Jiotas- 
■•ium, chloride of ,_ol(l, |''Vc an'oial charcoal, sugar of milk, and 
«hit-wa.\; the whole jiaciod iii a |■ortallle ease for travelling, 
with i'l'-k, k(.\’, and himlles, iilD, Htv. 

T’n-!mcri} n)' flu! ' i.t /'(/!• jiriin:K.sri! wilji jxiper, 

<jl((tix <ir xilr' r, 

slMIl.Att Set oI' .V .’".MiATKS, liKT WITH Ca.MT'IKA (IK 1,AR(1EI1 .Siy,E 
'.Xo. ’.’7), fitted with single achromatic lens in hrass imnint, 
with .aek and |iiniou adjustment, for Views ,K inches hy i inchcH, 
£i:h Ids. 

Tun AHOVE, mounted with doulile coraliination of iiehtsimatic lenses, 
taking Poiitkaits 4'‘ inches hy dl, inehes, and Views 8 inches liy 
7 inches, .f 15. 

A SIMILAR Set of App.ahati s, hut with Camera (Xh>. 31), and fittisl 
with single achromatic l«ns in hra.ss mount, fur V iews 10 inches 
hy 8 inehes, £18. 

The above, mounted with (hitihlc coinhination of achromatic lorvscs, 
taking PortrXits /1| inches bv 8,', iiiclics, and V lEWs 10 
hy S.inchcs, £22, \4b. dd. 

If desiri-d, Folding Cameras can he sgdjstituted fur tim Sliding Cameras in, 
jrrecediiuj sets. For increased jjrices^ cnmjian: Nos. 2G, 28, and 31, 
'ith the coo-responding Cameras, Nos. 44, 47, and 5G. 
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SETS OF APPAEATUS FOE THE CAIOTYPE PEOOESS. 

These sets are exactly similar in price, size, and contents, to the waxecj 
paper sets Nos. 1 to 5, with tBc exception, that bromide of potassium ais; 
an additional quantity of Turner’s photographic paper are substituted foi 
the wax, sugar of milk, animal cbarcoal, imd fluoride of potassium pr; 
parations which are not required in the calotype process. 

SETS OF APPAEATUS FOE THE COIIODIOH PEOCESS. 

6. Complete Set of Apparatus A^^) Chemicals for the CoLix)nio.\ 

Process, consisting of an Improved Sliding Cameiti of Pronch-po- 
lished mahogany or walnut, with two openings to adapt it t( 
lenses of different foci, bne glass slide with three frames, and a 
shifting front for regulating the proportion of foreground and sky 
fitted withdoublc combination of achromatic lenses, in brass mounl 
with rack and pinion adjustment, taking PoKTiiAiTS up to the sizi 
of 3^ inches by 4|- inches; three sliallow porcelain dishes; tvn 
camel’sliairbrushes; 1 quire Canson’sphotograpliic paper; I qmn 
bibulous paper; pressiuc frame; balance with a set of weights, 
and two glass capsules to contain the substance to be weighed; 
two pair of horn forceps; a graduated glass measure; a glass or 
gntta percha dipping trough with glass dipper; two plate boxes, 
and the following chemicals, &c., in stoppered bottles; nitrate oi 
silver, protosulphate of fron, glacial acetic acid, nitric acid, jryro- 
gallic acid, hyposulphite of soda, and amber vaniish. The whole, 
packed in a neat deal case, with lock, key, and handles, .£10, lO.v, 

7. ,A Larger size, equivalent to No.^ 3, £15. 

8. Larger, equivalent to No. 5, £22, 14s. M. 

SETS OF APPAEATUS FOE THE WAXED PAPEE AND COL- 
lODION, OE THE CAIOTYPE AND COLIODION PEOCESSES. 

The sets. Nos. 1,3, and 5, can be adapted for the collodion process, by the 
addition of the following apparatus, chemicals, <fec., to those enumerated: 
..nitrate of silver, protosulphate of iron, glacial acetic acid, nitric acid, pyrn- 
gallic acid, alcohol, hyposulphite of so(^ amber .varnish, plate boxes, glas^ 
plates, dipping bath and dipper, a bottle of collodion, and a bottle ot 
iodizing solution. The expense will bb as follows:— 

,, "£ 3 d 

On No. 1, . . . e . . . . 2 12 6 

On No. 3,.3 3 0 

On No. 5, . . . •.4 4 0 

/Sets of Appa/raivs of my otiter ske to order. 





CHEAP SETS OF APPARATUS. 


The Cameras helowjhi^ to the sets Xos. ^ to 14 , are Mawifariiored’iii, a 
cheaper style than those already descrihed, and a less (pianlily (if chemicals is 
supplied wiih them. The sets, Itowecerpare essentially pradical, bat cannot 
he recommended for exportodimi to hot coantries. 

• 

b. Set ok Apparatus tor the Waxeh rAPEu Pitocicss, llic (smu'iu 
similar in form to figure a, in the vignette, with one slide for jKijwr, 
and 3 frames for collodioj) or daguerrootyjHi, fitted with douhle 
comhination of achromsttic lenses for taking portraits u]> to 
3'j inches by 4^ inches, and views 7 inches by G inches; 2 shallow 
])orcelain dishes; glass .spreading W)d for applying sensitiv(^ soln tions; 
one quire Cansou’s photogi-.aiiliic pajx'r; one (piire bibulous jkijxt; 
pressure frame; balance, with set of weights, .and two ghws 
eapsides to contain the substance to be weighed; griuluated glass 
measure, and the following ehemieals, ite., in sto])i>ered bottles; 
nitrate of silver, acetic acid, gallic acid, iodide, lluoridc and cyanide 
of jiotassium, hyposulphite of soda, pure animal charcoal, .sugar of 
milk, white wax, and cliloride of gold; the wholly [laeked in a 
jtortable case for travelling, with lock, key, and handle.s, .L7, Is. 

10. A Similar Set of Ai’PARATUS, but of larger size, fitted with single 

'aehronuitic lens, in brass mount, with rack and pinion adjustment, 
baking Views 8 inches by 7 inches, .£9, 9». 

11. Tun Auoi e, mounted .. ith double combination of achromatic huises, 

taking Portraits 4J inches by C,j inches, and Views 8 inches by 

7 inches, £10, 14s. 

12. A '^iMii.Aii Set of AppaeaI’u.s, fittwl with single achromatiit lens, 

in brass mount, with rack and pinion ailjustment, taking Views 
10 inches by 8 inch(«, £13, 13«. 

l.i. I’he Amove, fitted with double combination of iichromatic lenses, 
takmg Portraits G| inches by 8| iuclms, and Views 10 inches by 

8 inches, £18, Is. Gd. 

14. Cheap Set op Apparatus for the Collodion Process, comprising 
a sliding camera with focnsiug-ghiss, collodion slide and two 
frames, fitted with eoaaiKumd achromatic lens in bras,s mount, 
with rack and pinion •adjustment, taking Portraits 3| inches 
by 4'j inches; dipping bath and dipjicr; Canson’s photographic 
paper; bibulous jiaper; shallow porcelain dish; glass rod for 
spreading sofutiojis; glass mea.siu'o; 1 doz. glass plates; pressure 
frame; and the following jRire chemicals in stojipered bottles: 
nitrate of silver, protosulphate of iron, acetic acid, nitric acid, 
pyrogallic a;id, hyposulpliitfe of soda, and a bottle of icxlized 
collodion, £5, 5s. • 
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SETS OF MGUEEIfflOTYPE APPAEATUS. 

In the following sets, the silvered plates on which the pwi,v/res are obtained 
- are not included in the .jmce. The quantity of each size required 
must he ordered separately. Bee No. 5320, paije 19. 

15. Complete Set of Dagueureotype Apparatus (as shown by the 
figure on page 1), for pictures on plates up to 4} hy,3:} inches, 
with sliding camera; double combination of .achromatic lenses, 
mounted in brass, with rack and pinion adjustment, No. C3; 
three dark frames; a focusing-glass ; iodine and bromine apparatus; 
two plate boxes; two plate holders; poEshing buffs; mc'rcury 
1k)X with thermometer; washing tray; spirit lamp; pliers; fixing 
stand; and iodine, bromide of lime, hyposulphite of soda, chloride 
of gold, trijwli, chareoal. mercury and naj)htha, in stoppered 
bottles. The whole packed in two boxes, with lock, key, and 
handles, .£8, 8s. 

IG. The SAME Apparatus for larger plates, up to 6,J inches by 4f inches, 
complete, in cases, £14, 14«. 

17. The SAME Apparatus for larger plates, up to inches by G.J, inches, 

complete, in cases, £26. 

MGUERBEOTYPE CAMERAS. ' 

18. Improved Sliding Camera, of French-polished mahogany, two open¬ 

ings for sliders to suit lenses of diftcrent foci, focusing-glass, and 
dark slide with three frnmes, for plates up to the size of 3 inches 
by 4^ inches, £2, 2s. 

19. The Same Camera, fitteil with double combination of achromatic 

lenses, in brass mount, with racl^ and ])inion. No. 63, £4, 2s. 

20. Similar to No. 18, but suited for plates up to the size of 6| inches 

by 4| inches, .£3, 3s. 

21. The Same Camera, fitted with double combination of achromatic 

lenses, in brass moimt, with rack and pinion adjustment, £6, 13s. 

22. Similar to No. 18, but suited for plates up to the size of 6^ inches 

by 8^ inches, with sliding front, £5, 5s. 

23. The Same Camera, fitted with double comhination of achromatic 

lenses, in brass mount, with rack and pinion. No. 65, £13, 13s. 

The above Cameras can be had Brass#ound, for Hot Climates (see Note, 
page 7), at the following.extra charges:—No. 18, 14s.; No. 20, 
£1,4s.; No. 22, £2,10s. They are also sometimes constructed with 
inclining backs, by means of which two objects, at different dis¬ 
tances, are brought to the same focus, as the head and knees of a 
sitter. The extra expense iJ as follows:—^No. 18, 16s.; No. 20, 
£1, 4s.; No. 22, £1, 10s. 

With a sUght modification in the frames, these Cameras are equally • 
adapted for tlte collodion proems. 


* « 



7 


CALOTYPE CAMEEAS. 

1' I. Impeoved (Slidincj Camera, of Frencl^polished mahogiuiy or walnut, 
two oppuings to suit louses ot» diflbreut foci, fooising-glass, two 
double jiajKjr slides, one slide ^ itli three frames for the collodion 
or dagueiTcotype processes, .and a shifting front for i-cgulatiug 
the proportion of foreground and sky, for picTiriiiK 7 inelics by 
6 inches, £i, 4s. 

I’l). The same Camera, with single achromatic lens, mounted in bniss, 
with rack and pinion inljustment (No. 73), £(i, 4s. 

J(l. IJIE SAME Camera, Jitti«l with douhli? combination of achromiitii' 
lenses (No. (iii), taking Toiitraits I!;) inches by 4] inches, and 
Views 7 inches by G incluw, .t!(l„4s. 

-7. Si.ioixci Camera, semilar to No. 24, but .suited for I’lcm/UES S inches 
by 7 inches, id, Ills'. 

2S. The same Camera, fitted with single achromatic lens (No. GO), 
mounted in brass, with rai-k and pinion adjustiiKsnt, .£7, ld,f. 

20. 'j’liE SAME Camera, Gtted with doubh; cominnation of acliromatie 
leii.ses, taking I’outuaits 4-,' iucluM by G1 inches, and Views 
M imbes b\ 7 inches, ,£!(. 

•'>0. Sliiuxo Cajii;ra, simieak to No. 24, but suited for I’ictures 10 inches 
by iS inches, ill, 1 0.s. (id. 

• ']. Tim-: .s.uie Camera, htted with singh^ achromatic lens (No. Gl), 
mounted in bi'as.s, with rack and pinion adjustment, ilO, 10*. 

22. The sa.me Ca.mera, v :th doubh^ combination of achromatic hmses 
(No. (id), taking Portraits G,^ inches by ti.J, inches, and Views 
10 inches by 8 inches, .£ld, bv. Gc/. 

7/ i/ie jifecediiKj (ju'iiierng are fillr.H with ihndi'e actimi front, stilrrr roriirrs 
to coUodiori framer, iCr., the price 'ii'ill be, .£1, 1*. extra. 

harper sixes wade to order. 

It Ls suggested to parties jirocecding to, or residing in, India and other 

hot countries, to have their Cameras clamja'd with linuss. Tiny are then 

eminently adapted to withstand the injurious effect of high temperatures. 

.111(1 form, be.sides, very handsome instruments. The extra exjKmse is as 

follows:—No. 24, .£1, 5 «.; No. 27, dl, 10*.; No. 30, .£2, 10*. 


PHOTOGBAPHIC.CAMEEAS OF CHEAPER COHSTRTJCTIOK. 

33. CAMER 4 , similar to fignette, a, »o comstructed as to be capable of 
being employed for the dagucn-eoty{)e, caloty]>e,*()r collodion pro- 
a'sses. Witb sliding body W adapt it to lenses of different liici; 
focusing-glass in frame; one frame for the prejmred ralotyjie 
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CHEAP PHOTOGRAPHIC CAMERAS. 




paper, and three frames for holding the glass plates for use in the 
collodion process, and for the silvered plates in the daguen-cotyjK' 
process, fitted ivith double combination of aebroniutic lenses 
(No. 63), in Imiss mou»t, with nick and pinion iuljustnient, taking 
Portraits up to the size of 3 [ inches by f j inches, i'3, Xi. 

31. Camera fitted with single .achrouiatic lens, iuche.s diameter, 
mounted in brass, with rack and jiinion adjustment (No. lii)), for 
Views up to 7 inches by 6 inches, £i. a 

.■)■>. The same Camera, with double combination of aclmmiatic lenses 
(No. 64), for Portraits up to 6.] inches to 4'* inch(M, .£/», ITw. 

36. Camera fitted with single achromatic lens 3 inehe.s in diameter, in 
brass mount, with rack and pinion adjustment (N o. 61), for V ieu s 
10 inches by 8 inches, .£7, 7s. 

•'17. The same Camera, with d luble combination of achromatic lenses 
(No. 65), for Portraits u]) to OrJ inches by 8,’ inches, .£12, 12.'t. 

38. Improved Camera for the Collodion PRorE.ss, ius described in 
Hunt’s Maimd of I’lwtmjraphy, ji. 270, Pig. 67 to 71.—French- 
jHilished mahogany Camera, 2.) inch achromatic lens, iwkpted for 
taking V iews, all the nccessiuy appiiratus and chemicals, with a 
a strong leather case and strap, ,£16, Ids. 

3!'. Stand suitable for the above Camera, .£1. 

STEREOSCOPE CAMERAS. 

40. Sliding Camera, focusing-ghuss, Giiflin’s improved .stereoscope slide. 

and set of fnimcs for collodion or daguen-eotyjxi stereosco]x‘s; 
SjA'iicer’s sliding fi-ont, requu-iug one lens only, thus insuring 
jHTfeet uniformity of size, luid fitted with dmilile combination ot 
achromatic lenses, in brass mount, with rack and pinion adjnst- 
mout, tiikirig PoimuiTS up to the size of 3.', inches by 4 j inches, 
£5, its. 

41. A SIMILAR Camera, but of larger size, taking Portraits up to 

6^ inches by 4| inches, £7, 17s. 6d. 

Stereoscope Cameras made to any pattern or size. Mr. Spencer's didiny 
front can be adapted to any of the precediwjforms of Photographic Cameras. 

42. Camera for Miniathees or Brooches, iwllshed mahogany, with 

double achromatic lenses, mounted in brass, and brass ^de, for 
taking two pictures on the same plate, £3, 3s. 

43. Microscope Camera, or Combination "of Camera with. Achromatic 

Microscope, for Copying Views of Miqoscopic Objects, conaistiiig 
of a sliding camera of French-polished mahogany, fqcusing-glass, 
collodion* slide, with set of firames, fitted with achromatic lenses, 
in brass mount, with fine ailjustment, stage for objects,, parallel 
mirror, &c., £8, 8s. > 
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POETABLE FOLDING CAMERAS. 



'Hiis form of Camera adiiiiral'ly adapfeil fur T)'uriHi><, w it in extromoly liRlit, aiui 
>RclcR 11}) into a very small (•i)m|»w«. It coiimhIh of a ijialio-iany l*ox, the of which 
irc hiugtsi to foM tnw'ar«lK : two |»a}K*r*fraiHfrt, t^) ItoM four |»lecc*M iif M-nKitive 

•a})er; a groiiutl focusing gla-^s; a HhiftiiiK front, to regulate* the j)ro|M*rtion of foregnuuMl 
iml sky; ami i« fittol citi'or with n Hingh* achromatic Ilmih for taking views, copying 
itatnary. kc., or with t ilouhle couiliinatioii of achromatic lenses fur }HirtraitM. in the 
attcruisc, the Cameru is jirovi^lcil with a tliinl dark slnh*. with frames for •'"lliMlionor 
Itivnicrrc dyiK, and a seroiid ojicning toadajit it to the short focus of the |•oJ•^l•ait hms. 
riio whole ifi packed in a neat cauu. 


li. FOLl)IN(i CAMER,', witli one o|)fniii}:; liir Vii;\vs (Hily, tiliril witli 
siiij'Ii' iidiroiiiiilic mus (Xo. lit'), in liiass iinmiil, wiUi nii'k ;iml 
jiiiiioii adjiistmiiut, titkiii^ ViKws .S im-ln-s liy •! iin-iics, k.’i, I-'m. ii</, 
l.'i. A Ca.meh.v (il’siiuir .size, witli (liiiilili; ai’lion li’oiil. k'i. iw, 

■III. A Oajikua of siuiic size, with c.Ntr.i ijA'uiii',' for I’oinUAlTs, l'oi1i<iii;; 
glass, two (loulilf j)ii|H:r slides, slide and li fraiiies, with silver e,li ¬ 
ners, for the eiillodioii process; donhle, iielioii flout, iiioniiled with 
double comhiuatioii of aclirumatie lenses (X’o. (11), taking I’oit- 
TKAiTS up to 4'| mches by inebes, and Vnews 8 inches by b 
inebes, aU of very superior coustnictiou, £U>, lUs.. 

47. Folding Camera, similar- in form to No. 44, with single acbromatic 

lens (No. 61), pr 9 ducing Views 10 inebes by 8 inebes, ,£9, Os. 

48. A Camera of same size, with double action front, £0,19s. Od. 

40. A Camera of samd size, with extra opening for PoRTiiAns, foeusing- 
glass, two double j^per slides, coUodiou slide and 3 frames, with 
silver coi-noig, double action front, mounted with double combimv 
tion of acbromatk) lenses, tahing Portraits inches by 8| inches, 
and Views 10 inches by 8 iifclies, all of very su^rior construction, 
£18. 


Other sises made to order. 




](» FOLDING AND SLIDING CAMEEAS. ' 

.50. IJVIPEOVED SLIDING AND FOLDING GAMEEA, vitli 
focusing-glass, two dmildc jiajicr frames, and shifting front, foi- 
Views t) inciies by 7 inclics, ,£7, Is. i 

(< 

With double action front . . . . • lO*-. extra. 

With extra ojieuing foi' ^’ortoaits . . 15*. extra. 

' Collodion slide fiir ditto .20«. extra. 

.51. Single Aoiiromatio IjEXS for V iew.s, for the above camera, 2,J inches 
diameter (No. 74), mounted in brass, with rack and pinion adjust¬ 
ment, £3. 

52. Doudle Comdination of Aciiroma'i'Ic Leases for ditto, mounted in 

brass, with rack and .pinion adjustment, jiroducing Portraits 
6^ inches by 4 '( inches, (Mo. 04), .£3, lUs. 

53. Camera Similar to No. .50, but adajrted forViEivs 10 inches by 

b inchc.s, X8, Ss. 

With double jttstion front, .... 10s. extra. 

With extra ojxjiiing for Portraits, . 1.5s. „ 

Collodion slide for ditto,.20s. „ 

54. Single Aciiromatkt Lens foi- Views, for ihe above Camera, No. 75. 

mounted in brass, with rack and jiinion adjustment, ^4, 4,<!. 

5,5. Doi'rle Combination of Aoiirojiatio Lenses, No. (i5, mounted in 
brass, producing Portraits K.) inches by N i inches, .£8, 8s. 

5(1. Judge’s Portable Fi.r\ible ffAMEisA. — This Camera (Himbiues, to an 
. eminent degree, lightues.s, ]iortabllitv, and facility and range of focal 
adjustment, with great eliici<mey and slrcuigth. 

It has one o]ieniug only, and is adapted for Lenses of from 
3| inches to 18 inehe.s Ibeu.s. It isfittedwith double action fi-ont, 
focusing-glass, and two double jiajier frames for A'iews, 10 inches 
by 8 indies. When folded up, Avith the focusing-glass secured 
inside, it measures 11 inches ly 12 inches, and 5;) inches thick, 
and weiglhs about 8 flis. Price, Avitliout lens, .£G, iis. 

57. The Lens ibr the above camera, suitable to gh'c Views 10 inches by 

8 inches, is No. G1 or No. 75; but any other lens of shorter 
foems can be used with this camera, on account of the ease with 
which the focus can be adjusted. 

58. Collodion Slide for the aboie camera, wifli frames up to the size 

of 6^ inches by 8| inches, £1., 

If fitted with Spencer's iSlercosaijie sUdiiKj front and Griffin'.s 
}<kreosaipe dark fratne {vide Nd. 40), for Collo'-lion or Daguen-eo- 
type pictures, the price will be £1, os. extra. 
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LENSES WITHOUT CAMEEAS. 

!<ix(;j;e a{!1h:omatu; i.KNshx 

Tliosc rtiT wi'lladapti'dfnrtli^ jdatcor pajH'r |ll■(H■('ss, wlu'iv linu' 

no {il)jcc( (as ill takiui; views, iiimiiliiale olijeets. |iictiii'eN ite.); luit fiir 
takiivj; jpiirtr.iils, wlieii a more nijiid aelioii is re(|uired, tlie doiilile eom- 
liiiiatiou of Aeliroiiiatie laaises must lie eiiijiloyed. 

oik Single Acliromiitid Lens, 2} iiielie> in diameter, 

]0-inoh foeiis, moniited in In i 'i, witli raek 
and |iinioii iidjiisliiieiit. I’riee i'l,l-'i.v. 
lid, Single Aeliroiiiatie Lens, 2 f iiielies in diameter, 

14-ineli foeiis, mounted in luass, vitli luek 
and |iinion adjustment, I’riee *‘'2, ‘w. 
ill. Shi.i;le .'Veliroiiiatie Lens, ineiiev in diameter, 

L''-ineti fiieiis. moiinleit in llral^s. «itli nick 
and |iinioii adjnstmeni, I’riee id, Lis, iW, 

'12. Single .Velii-oiiiatie Lens, 1 inelies in diameter, 21-iiieli foeii.s, mounted 
ill luass, with raek and jiiiiion adjustment. I’rice £f>, (i.s. 

litU'LLE LOMUTNATIOX OF ALIIIIOMATIO LENSES. 

Till DoidileIjeii^esnre adajited forlakiiiojinrtrait.s, tii'iires,i'niu|is,ite.,as 
they lylmit a gnat (jiiantity of light, and eonsei|uently jirodiiee a jiietiiro 
in i",,-. lime than a single lens. 

ii;i. A Doulile Comliinati u of Aehromatie lauise.s, 1-7 iliehes in diameter, 
having a eoinliiued focus of alioiit 1 iiiehe.s, moniiled iu lir.i.s.s, with 
rack and iiiiiioii inljiistmeut, 
jirodiicing a PliTi KK 4 ,j,iii. 
liy 3 j inelies. I’riee .£2. 

1 . 1 1, A Ifoiihle L'oinliination of 
Aehromatie Lenses, 2'4 in. 
iu diameter, having a eom- 
hified foeiis of aliont 7 inches, 
niiuiiited in Imiss. with niek 
and jiinion adjustment, jiro- 
diicing a I’lrTrm: •!', inches 
by 4;j Uiehe.s. ivii-e £.'i. Ids, 

0.7. A Itoulile ('oinliiiiatioii of 

-kehroiiiatie Lenses,* .'i-2 inehe.s in diameter, having u comhined 
focus of abi«it Id inehe.s, mount,lal in brass, with i".w,'k and iiinioii 

adjustment, jiroiftieing a I’it'i'LJiK iuches by C,] inelies, .£t<, 

» # 

Ofi. A r>lAPIlu,\i .M of stoji.s fitted ti^ either of the above sets Lenses, 1.7,v. 

The me of ihhs ])ln]ihi-ii<jiii in ‘jicen, 'At, the cj-jilmtalonj wAc at jxuje 2 . 





12 ' PnOTOGEAPniC LENSES. 

ACHROMATIC LENSES OE SUPERIOR QUALITY. 

The sets of apparatus describeil in the preceding pages commonly contain tlie lenses 
from ITo. .59 to No. fi.5, which are of 'food average i|uality, as is shown hy the ai)ecimeu 
which accompanies each of them. But persons who desire it may have lenses of superior 
quality, possessing the jmwer to cover a greater surface more uniformly, to act more 
rapidly, to produce greater definition in alt parts of the picture, and to have the visual 
and chemical foci coincident. The prices of such lenses are as follow, all mounted in 
trass, with rack andimtimi tuljualniait :— 


Double Lenses fob Pobtkaits. 


Diameter of Lens. Size of Plate for which they serve. Price. 





£ 

A. 

d. 

67. 

11 , inch 23 

inches by S-J inches . 

1 

11 

c 

68 . 

I 'l _ 3 . 1 . 

‘ 1 ’’.i 

- . H - • • 

. 2 

12 

G 

69. 

01 _ 4.1 

- 6 i - . . 

a 

5 

0 

70. 

3{ — 61 

81 — . . 

. 12 

0 

0 

71. 

33 — 8 

— 10 ' — . . 

20 

0 

0 

72. 

4.1, —10 

— 12 — . . 

. 31 

10 

0 


Single Lenses for Views. 







£ 

A. 

d. 

73. 

2 inches diameter, 12 inches focus 

2 

0 

0 

73rt 

91. 

•'■1 

14 — . 

2 

10 

0 

74. 

2 * - 

16 — 

. 3 

0 

0 

7r>. 


18 — . 

. 4 

■4 

0 

76. 


20 — • 

. f) 

r> 

0 

77. 

4 

24 — . 

. 7 

0 

0 


MISCELLANEOUS PHOTOGRAPHIC APPARATUS. 

Imi’KOVEd Mebcubv Box (Vir/netk, d), of vraluwt, with slidiu" legs, iron 
cisteni, glass windows for inspecting the develojimeut of the picture, 
mounted with thermometer for ascertaining the temjxsrature of the 
mercury, 3 sizes:— . ' 

7S. With three frames for plates, up to 4t inches by 3* inches, lOs. 6(/.v» 

79. With three franies for plates, up to 0,^ inehes'by 4 J inches, 144'. 

tSO. With three fi-ames for plates, up to Si inches by 61 inches, 21s. 

81. Mercury Bottle, of box-wood, for holding the mercury nccessiiry 

for use with the mercury box, 2s. each. .. 

82. DAGirERREOTVPE SPIRIT Lamp, ivith sciw cap, japanned tin, for 

heating the mercury box, 2s. 

83. Thermometer for the Mercury Box, with ScalemEcr Faiieenheit 

to 212°. Three sizes, each “Os. 6rf. 



PnOTOGRAPHIC APPAEATi ai 


]:!• 

84. lowiNE AKD Bromine Boxes, in pairs (Vkini’l/e, e c), of M-almit, cu- 
closiii" each a stout poreolaiii jiau: oadi jiaii is furuislioil witli an 
air-tight glass cover, 3 sizes;— 

8.J. For plates uj» to 4.| inches by I! j iucWos, fl, 4»'. per jiair. 

Sfi. For plates up to (>,> iuchcs by 4 JInches, £1, l-s. per jiair. 

87. For plates up to 8.) inches by O.J»inches, £‘2, i>s. jier ]iair. 

The locHiie and^Brumim' Jlo.m ■mui/ be, had, the two coudiiml in one, 
ut the mnu' pricie an the ohorc. 

DorniE P>ox for Iodise and Bromine, best quality, svith a jiair of 
glass or poiwlain jiaiis, litted with air-tight glass covei-s, with 
mirrors, by which t he progiess of the oisT.ition can be exainined 
without ex]iosuie, and with an arningeinent (iir changing the plate 
from the iodim- to thi‘ bromine, •! sizes:— 

88. Foi' cpiarler-size ])l.iD‘s. 4} inches by .‘Ij ini-bes, i'2. 7.1. W. 

M). For half-size plates, li j inelies by 4'|' inches, .t.'i, Fi.s. (id. 

tKI. J’or full-size jilates, 8j, inches by (i,l inches i..j, 

S(,>i ,\Ki; Porcelain 1’axs, with air-tight glass cover, for either 
liroiiiineoi iocline'mi.xturesj the body and glaze linn, and not liable 
to In aelei' on iy any jiliologi-iipbic coni|ionnd, it sizes:— 

81. For ]>lales ii]i to 1[ inclics by .'Ij inche.s, with three plale-finnios for 

bolding the ])lates, d.s. 

82. For ])lates uji to inches by 4,' inches, with three plate-frames for 

holding the Jilate.s, 7.s'. (Id. 

If'i. For Jilates nji to 8,’ i. dies by (i.^ inches, with three jilate-frames for 
holding the jilates, Ids. (id. 

I'b Fo(T.sin(;-(!i.a.ss (magnifying len.sj, in sliding mount, obviating the 
use of a cloth hom 1, 4.V. (let. • 

I’arali.el Mirror, inountwl in brass, for attaching to the front of 
the len.se.s, Avlnm portrait.s, views, A'e., are reipiircd to be taken in 
direct insti-ad of reverse jio.sitions by ItagneiTeotyjie, 2 sizes:— 

Mirror, 2] inches by ii inches, mounted in brass, .12, 

'.((i. IMirror, 4 inches by 3 incbe.s, mouutisl in bra.s.s, ,Cil. • 

SUPERFINE COLOURS FOR PAiNTlNC DACUEUllEOTYPE 
OR PAPER i'ORTRAITS. 

07. Box containing 10 colours in glass tulsrs, with a cup of silver, a ciiji 
of gold, and a set of brushes, 10*. (jd. 

08. Cuji of SilveE (id. 

00. Cu^i of Cold. 8d. , 

lOtl. (.iamels' Hair Brushes, 2.v. a-dozen, 

101. Do. be^ Paris, 4s. a-doa-n. 

102. iSable Du, 4s. a-dozeii.« 
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\PHOTOGIlAPHIC APPAEATUS. 


103. Single Colouks, in tubes, Is. each. 

1. Blue, Dark 8 . Green, Dark 15. Plum, 

2. -, Sky 9. -, Light IG. Scarlet, 

3. .Brown, Dark 10. Qray, 17. White for Clouds. 

4. -.Light 11. Lavtnder, 18. -for Soloriza- 

5. Carmine, 12. Leni/iu, tion, 

6 . Claret, L'i. Lijw, 19. Yellow for Clouds, 

7. riesh-tiiit, 14. Orange, 20.,-for Draperies. 

104. Appakatos for Eesilvering Daguerreotype Plates by Electro¬ 

plating, consisting of a Smoc’s Battery, glass decomposition cell 
and connecting wire, with the requisite binding-screws:—for 
silvering j»late,sofanysize uj) to4J'iuclieHl)y3] inches. Pricel2.s-. M. 

105. Silver solution, for Electro-jdatiiig Daguoneotyja; ])lates, ]ier oz. 2*'. 

Two omiccs of IhU mlutioh, dlhiicd with 18 omices of water, form 
apiid of soluiiou of the projier dmi/jtli fir d^iro-plMtlmj. 

Full instructions for Electro-].luting, A'c., will be found in Napier’s 
Manual of Eledro-Mchdlnrijy, Price O*’. M. 

Plate-Holder, French pattern, for securing the plates firmly and 
conveniently (IVywWe, ec), with damp. 

IOC. 2-^ inches by 2J indies . . . 1«. Gd. 

107. 2i — . . . . l.». 9(7. 

108. 31 — 4' — . . . . 2s. i)d.' 

109. 5 _ 4 — . . . . 2s. G(7. 

110. G,J _ 4-3 _ . , . • . Os. [Id. 

111. Gi — 8 ,; — . . . . .3s. Od. 

112. Appakates for bending the edgcA of 

DagueiTootype jilates, so as to jre- 
veut the .shnip edges enttiiig the 
buffois in buffing. Price 7.<. 0c7. 

113. 

113. Hand-duffs, covered with laither or 

velvet, small size ( Vignette, i), per pair, in box, 9s. 

Ditto suiK'i’ior, 14.«. 

14. Hand-buffs, full size ( Vignette, i), jicr paii-, in box, 

12s. Ditto superior, 21s. 

15. Glass Tripod Developing Stand, 2s. ■ 

16. Fixing Stand, with iron foot imd levelling scre'./s, 

for supporting the plates while fixing [fg'. IIG), 
for plates up to 4} inches by 3 4 inches, Gs. 

17. Ditto for plates uj. to 8 ^ iuclj.es by Gl, inches, 

7s. Gc7. ' * 




m 







rnoTO(;r.Ariiio ArrAiuir 
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Appah.vtcs kou dryixo Daouf.riu50tvpe Plates, cnnaisthig of a 
ilat-shapod eo])por vessel, tiimeil inside ; a holder for the ]>late, 
and a snpjiort {fuj. lit'), 3 sizes ;— 

118. For plait's tip to ‘l)j inches by .‘I J irfches, "s. 

110. Forjilatcs nj) to G.) inches hy f ^inehes. l>s. 

120. For plates ujt to 8.) inehes hy»G,J inches, 

1(1*’. (!(/. 

Il’1. Steel PueSs for holding the plates whilst 
(Irving off, is.- 

122. CAME'kA stands. PoitTAitLE FoLinxti 

Tkipod Stam), French jiattem, with 
hinged It^s, hall* and socket joint, and 
table for uaincra (/ft/. 122), los. 

123. Do., larger size. IStt. • 

121. Sr AND, iinprot fd form, for out-door use, of 

supen'or make, very light, jiorlahlo, and 
.strong, .small size, mahogany, tl, lo.v.j large size, 12, is. 

125. SusoNti Sr .VXD, with every ialiustmcnt, very steady, and well ada[rted 
for the operaling-rooiii of the 
profe^,<ioi(a! or amateur artist, 
hardwood, tl, D. 

12G. Oak SiA.XD, very snhstantial 
, iind well finished, .£2. is. 

127. Head I’est, f>r keeping fhe 
head of the sitter sti ly whilst 
a portrait is heing taken, 'file 
. rest is intemhal to he lixed to 
till! hack of it ehilir {fxj. 127), 

'w. * 

SlIAIXOW PottrELAIX Dlsiies, 
with flat bottom, fa' eoii- 
taining the solutions in the 
prejKiration of ])a 2 Hr fir the 
Calotyjie Proee.ss, Ac. {V'kj- 
ndts, h). 

.t. <K ; 




137. 



128. 

8 inches by 

• 

.5.', inches 

1 (»i 

131. 

11 inches 

hy 9 inches 

2 

0 

12!J. 

_ 

‘ 4 

G< ^ 

1 3 1 

13.-.. 

10 

12 — 

4 

0 

13U. 

^ - \ 

1, 9 — 

1 G i 

13G. 

11 — 

1.5 _ 

5 

0 

131. 

lit — 

7,1* — 

1 G i 

137. 

14 — 

19 — 

1.5 

0 

132. 

9 * — 

Hi _ 2 ft, 

1.38. 

18 — 

24 — 

24 

0 

13,3. 

10 ^ 

11 — 2 o: 







* 

Deep Pokcelais Dishes, fui# salting and iodizing itajier. 




G ?HOTOGEAPHIC APPARATUS. 

i’LATE Glass Dishes for applying sensitive solutions, washing plates, Ac. 
Made of plate glass, cemented. 


.39. 

For plfites 31- 

inches by 4 j inches. 

. . 4s. 

0(7. 

40.' 

Do. 

do. 4 

— «■ 5 — 

. 5s. 

0(7. 

41. 

Do. 

do. 4a 

- '64 - 

. . 6s. 

6(7. 

42. 

Do. 

do. 6.1 

- 'Vj — 

. 8s. 

0(7. 

43. 

Do. 

do. 10 

— 8 — 

. 10s. 

6(7. 

44. 

Do. 

do. 12 

— 10 — 

* . 12s. 

0(7. 


luTTA Percha Washing Dishes, at about two-thirds of the above jn-iees, 

DIPPING BATHS, in PLATE GLASS, so cemented together as to 
resist the action of nitrate of silver," on foot, with glass dip 2 )er. 


8 . (t. 


45. 

For plates 31 inches by 44 inches . . 

. . 6 

0 

46. 

Do. 

do. 5 — 4 —■ . . 

. . 7 

0 

47. 

Do. 

do. 4J — 6| — . . . 

. . 8 

6 

48. 

Do. 

do. 6,] — 8,] . 

. . 10 

G 


DIPPING BATHS in GUTTA PERCHA, with glass dipper. 





s. 

d. 

49. 

For plates 44 inches by 34 inches . . 

. . 4 

0 

50. 

Do. 

do. 5 — 4 — . . 

. . 5* 

0 

51. 

Do. 

1 

1 

d 

. . 6 

6 

52. 

Do. 

do. 8,} — 6.^ — . . 

. . 10 

0 


)IPPING BATHS, with supports and dipjers, in WHITE GLAZED 
EARTHENWARE. 

s. d. 

53. Por j)latcs 5 inches by 4 inches . . . . 4 (! 

54. • Do. do. G.J — 4? — ... . 50 

55. Do. do. 8,] — 0,j —.6 0 

)IPPING BATHS of the same material, with movable heads, secured 
by India-rubber and screws, for travelling, with Dip[)ei's. 

>. d. 

56. For plates 5 inches by 4 inches .... 7 0 

57. Do. do. 6,1 — 43 — . . , . 7 6 

58. Do. do. 8.| — 6^ —.8 6 

5D. Albumen Beaters, with projecting spikes ijiside, of white glazed 
earthenware, half-jiint size. Is. 4d. 

59a. Ditto, jaut size, Is. Sd. 

Cameis’ Hair Pencils for snreadinir solutions;— 

60. inch wide. Is. 6(7. each. 

61. 2 inches wide, 2s. each. 

62. Buckle’s Brush for do., 2s. 

63. Ditto, larger, 2s. 6c7. 
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Sfencer’s Rod, for sproiiding fjolutioiis on Pnpor, l.«. 

See “ Jourmd of ihz PhuUymjihic Soririi/." .\u. 7. 

10-7. Hokx Fohceps, for Iniiidliug smisitjvo pijiov, Is. 

IGG. Tall Glass Jar, with ground top and o.Nhau.'Uing syringo, for 
iodizing and salting pap'r, according to Air. Stewart's inctluHl, 21». 

GrjVBUATKI) Measures, wamintcd accuintc, cylindrical form, on foot. 


11)7. 

1 ounce. Is. M. 

170. 

10 

ounces. 2s. til/. 

108. 

2 ovuiccs, Is. G(/. 

171. 

20 

oimces, 4.<. Oi/. 

liiD. 

5 ounces, 2.V. Of/. 

172. 

III 

oiincc.s, 7.V. Of/. 


173. GL.tss Pipette kok Dosiso Bromine, graduated into Sc[itcms, ciu-li 
division measuring 11 grains of hrominc, d.s. 

171. BalA-NCE, and .set of weights, with hra.ss pairs, in oak hox, .'w. 

17;). Baianck, and set of weights, with stiad heam of sujHirior make, 
and gla.ss jians in mahogany hox, Itts. la/, 

17G. Balance, xvith hox-mid heam, jiillar, ami set of troy weights, from 
8 ounces downwards, in a jiortahle hox, to weigh ([uantities uj) 
to llh., .£1, ids. 

PRESSUKK, FIIAAIES, for producing jiositive 
jiieture.s, ''opying Botanical S|H'eimen.s, 

Flowers, Ac. (/((/. 177): 

177. For jiietures 8.) inches hy inches, IIU. 

1 78,‘For Jiietill’cs 12 inches hy 10 inelie.s, l.a.s. 

Pressure Frame, so con.stre.eied that the develop¬ 
ment of the picti..c may he a.seertained 
W'ithout shifting the jiaper. Strong oak 
and stout glass jilates. 

171). Fi.r pictures 8,', inches hy*f),) inches, I4,s'. 

180. F(ir jiictuivs 12 inches hy 10 im h(;s, 2hs. 

181. Prk.ssure Fiumk, Improved, for copying Negative Gollodion Pic¬ 

tures on gla.s.s; size for gliues Jilates u|) to li.J inches hy Iinches, 8*. 

182. Ditto for plates uj> to 8) inches hy (i.) inches. I2.s. 

Pressure F’rames, F’reueh-jsdisheil mahogany, with folding hacks, and 
all the recent improvements. 

183. For jiicturos 10 inches hv 8 inches, £1, hw 

184. Do. 12 •— 'lO — .£l,As-. 

18J. FtEAM ApPAILVTUS for DEVEWUUNO TUE PlIOTOIIKAPUlC PuTURE, 
hy a jet of steam, Cs. 

The einphyvteuii of thin ajijinriitiin preivithi Ihi' hrwniiiiij of Ihe.piclure, , 
which eometiiiiet taken place when a dry IihU in niiployed. 

ISt). Mas.sive Bra.ss Spirit-Lamp, with extra largi- wick, sujijvirtid on a 
solid hra.“* frame with thi’txi feet, and a handle; suitahic for boil¬ 
ing and evajiorating large rjuahtities of liijuor, lo*'. 
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187. Anothek Spirit Lamp, better fiuisbcd, with extra tops for suf>- 
])orting basins, retorts, crocibles, &c., 24s. 

] 88. Another, larger and stronger, 30s. 

189. Gil Lamp, with yellow glass \ihade, f >r viewing the development of the 

Daguerreotype Picture, preparing jiajxir for the Oalotyp'e, (fee., 3s. dd. 

190. Gas Lamp, with Argand and blowpipe burnei's, brass cliininey, and 

wire-gauze top, to be used either for prejniring solutions, &c., or 
for lighting uji the operating room, 18s. • 

■ Berlin Porcelain Basins, for prejiaring Whey, Piice water. Protonitrate 

of 1 ron, (fee. 


( 

Price. 

Diameter. 

, Oolitcnts. 

191. 

Os. 

()d. 

2'} indies, 

2 ounces. 

192. 

U 

Od. 

■‘ 5 " - • 

. 4 — 

19.3. 

u 

id. 

4,1 — 

8 — 

194. 

2s. 

Gd. 

7) — 

1 pint. 

19.5. 

: ds. 

Od. 

• 8,L _ 

2 pints. 

196. 

iM. 

Od. 

10* — 

. 4 — 


Lm'ijer iS'isen may he had vy to 18 pmts. 


AITABATUS FOR FILTRATION 

197. Gla.ss Fi'NNEl, 2 inebes diauuder, 'M. 

198. Ciuci’LAK Filters for do., cut ready for use, perfectly pure paper, 

p('r 100, "id. 

199. Glass Funnel, 3 inebes diameter, 4(7. 

200. CiHCULAii Filters for do., per 100, Is. 

201. Glass Funnel, 4 iuelies diameter, 0(7. 

202. Circular Fii.teus fordo., }ier UK), Is. id. 

203. DrsTiLLiNd App.uutus for jireparin^ puix- water; Tin-plate Still 

of one gidlon capieity, witli a worm-tub, (mmjilete, IGs. 

204. Tin Plate Still, of two galloms size, with iron fumacs) for charcoal, 

condenser and stool, comjilete, £.~>, ds. 

20.'). Do., with a cojiper still, .f G, 1 Gs. (id. 

20G. Stonewiu’o Water Bottle, with stojicock, 1-gallon size, for holding 
distilled water, 4.<. (id., Do. 2-gallons, Gs. 

207. Spencer’s Portaiile Tent, for taking colloibou And other jiictures 
in the oixm air. The ajtparatus consists of a hood of cloth, large 
enough to cover the whole of the ordinary tripod cameiu stand 
(which forms the framework), leaving one side loose to enable the 
opei'ator to enter, the two other sides being fixed to the ground 
by iron pins pussing through a band at the JiottSm. 

It is fiunished with a windor* of yellow cloth, is perfcetly free 
from oscillation even in a tolerably high wind, folds up in a veiy 
small conipiss (H) X H x3iuches),andweighsonlj4341bs.Price25s. 
It am be made, if desired,«of a wateiproof material 
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STEREOSCOPES AND STEEEOSCOPIC PICTURES. 


:208. Eeflectint. Stereoscope, for View.'i, with li’]>;iir of <Uaj>ii\ms, ami 
coloiiml gliusscs, 1')>■. 

-09, Ditto, more elegant, for the Dniwiiig-lonim, witli a I'liotooiitjihie 
Picture, and set ot 12 diagi'^^ms and eolmired glasses, .tl, l.s. 

210. PiEFitAcmu Stereoscope, japaniKMl lin, eV 

211. Do. do. sn|ierior. 

212. Do. do. inahooaiiv, 7s\ 


mahogany, |o,v. 


21.3. Do. do. maliogany. Very superior, ! I.s. 

214. Dagnon’eotype Pictures for ditto, on silver, a great variety, O.v. t.,/. 
each. 


215. CaJotypo Views lor ditto, on jiapei', 2.s, lli/. 
21(!. Alhumen J’ietures. oil glass, .Is*. (Ii/. 


217. Silver Plates for Daguerreotype Stereoseopie I’ielures, 12.s*. per do/. 

218. Paase-Partouts for ditto, lii/. each. 


219. Card-hoards for mounting Stereoseopes, with gold horders, jk'I* sheet 

of 10, D*. .3(/. 


SILVER J'LATRS KdR DAGl'ERliEoTYI’ES, of a .suiierhn* 

ni.inufacture;— 

220 p. Size, 2', inches hy 2 inches. ~i.i. [ler dozen. 

220. Size, 2' inches hg 2;, inelies, •>.'■. Oi/. per ilozen. 

221. Size, 2',‘ inelies hy .3 | nehes. S-v. per dozen. 

222. Size, o J inches hy I j ini’he.s, I 1.'*. per dozen. 

223. .Size, 5 inches hy I inehe.s. Ills, per dozen. 

221. Si'/e, *1imdies hy (i i, inches, hi, 5,s. jier dozen. 

225. Size, 8,1 inches hy 0,1 iiiefies, il2, 5,s*. pet* do/.eii. 

S‘iinrhmfii »t> thm it //i//'*/* e/ sih'>-i\ fJitU 

(ll'i'.ll ivitli- till' i/i‘ritfi'-if I'llt'i' fill' eopyie/* -ii'iH .i/inn' tf.ir/j I’l'/rr ih' pliitK 
ItHti hfUtl tijSi'd to nfifilt/l, til'll nr thru' /ilrtmi s. 1 hn fdiiti'H nfiinx 
eitn.iitcvuliiil tim of ft stiiiri’lni' r/ese/'tyitnin, I'lnitii uoh'J our /uii't oj 
Hther, on thirty oJ oipiirr. 

VAiJcn' Boxes, fitted with grooves for holiling 12 silver or glaas 
(Vitjt'diejj-. 


220. 

For plates 21 iuelie.s hy' 

21 inelies 

, lx. 8'/. each 

227. 

_ .) 1 _• " 

^ _... 

hx. till. 

o2,s. 

_ ot _ 


2.x. 0'/. - 

229. 

- 

4' — 

2,x. Or/. - 

230. 

_ 5 — 

4 — 

ilx. 1 •'/. - 

231. 

-• yl -a 

4J. - 

;t,v. (i,/. — 

232. 

— 0.1 . — 


4.x. (hi. — 
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GLASS PLATES, with ground edges, for the Collodion process. 

jicr doz. l>er doz. 

233. 24 inches hy 2 inches. Is, 2.38. G inches hy 5 inches, 4s. G(/. 

234. 2-« — .3! — Is. GW. 23!). Gi _ 4f — 5s. 

235. 4 _ 3 — 2s. 240. 0.^ _ 8i — 8s. 

236. 4J- — .3} — 2,s. '241. JO _ 8 — 12s. 

237. 5 — 4 — 3.V. GW. Larger sixes cut to order. 

GLASS PLATES, with ground edges for Stereoscope Picture.s. 

242. 4! inches liy 9 inches, i)cr dozem, G.s. 

243. 5 — !)l — — 7s. GW. 

244. 6,1 — ll| — — 11s. 

245. 7.] — 3'„' — , — 4.S'. 

PASSE-PARTOUTS, or Card-hoard Frames and 
(iLASSES, for lioldiuj; Daguerreotype or Collodion pic¬ 
tures (Jig. 24G). 

I. Iliad', Jlrotm, nr Twrloise-slmU Grounds, with Gold 
Ornaments. 

Dome., Oral ((t Cushion 

246. For jihites 2J inches hy 2 inches, per doz., 4.?. GW. ... 4s. OW. 

247. For plates 2 J inches hy 2^ inches, — 4s. GW. ... 4s. OW. 

248. For ])1ates 3j inches hy 2J indies, — 5s. OW. ... 4s. GW. 

249. P’or plates 4| inches hy 31 inches, — 5s. GW. ... 5s. Sd. 

250. For ]dates 5 inches hy 4 inches, — 10s. OW. ... 9s. OW. 

251. For plates G,' inches hy 4^' inches, — 12.s. OW. ... 11s. OW. 

252. For plates S.J inches hy Ginches, — 24s. OW. ... 20s. OW. 

II. IJ'iVA while grounds and gold omanteids, at an increase of about 
one-half on the above prices. 

III. A great variety nj' ornanicntcd rasse-rartouts, with gold grounds 
awl various styles of ornament. 

EMBOSSED FRAMES foe PASSE-PARTOUTS. 

Aikpted for Passe-Partouts that contain Plates of the following 
dimensions:— t. d. s. d. 

253. 2-’inches hy 2| inches.. 0 9 25G. 4 inches hy 5 inches...! G 

254. 2f — 3i — ...0 10 257. 4| G.l — ...1 9 

255. 31 — 41 — ...1 0 

ORMOLU FRAMES, Louis XIV. style, with gilt mats and glasses. 
258. For plates 2,^ inches by 2 inches, Is. GW. 

2,<5!). _ 2J — 3} — 2«. GW. 

2G0. — 3| — 4| — I. 3s. GW. 

2G1. — 5 _ 4 5s. OW. 
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MOROCCO LEATHER CASE, HiumI vitli silk volvot. fittoil Avitli 
oval, dome, or cuslii()u-sliii]ii‘(l gilt mat, and glass. London - madi’, 
superior quality :— ^ 

202. For jilatcs 2;J inches by 2 inchqs, l ljj. jht dozen. 




' I 

O', 


10.S. 

' 2-l.v. 
.‘i0,s. 
0(l.v. 
Oils, 
lolis. 



20.'!. For jilates 2^ 

204. For |)lates 2( 

20.). For Jilates .‘i }- 
2()0. For plates 5 

207. For jdiites G.J 

208. For Jilates 8.' 

PLATE BOXES, deal wood, divided for fO Jilate-. 

209. For pliites -1 [ inches by ."{ inches, .‘tv. (»/. 

270. For plates (),J — -I:/ —• 4.v. (></. 

271. For Jilates 8,] — (i.J — O.v. 0(7. 

SHOW FRAMl'iS for jirof's.sional artisis. Elegaid Freneh Patlcriis. 

272. Rosewood, large .size, 4 ajierliires. iio.s. 

274. Ho.sewood, middle .size, 4 iiiieiinres, 28.f. 

27-4. ras.se-Pa it (HI is, jirostvjie, I ajiertiire.s, 21.v. 

27.7. Pa.s.se Paitonts, jirostyjie, 0 ajsature.s. 27.''. 

270. •I’a.sse-Partonts, gold ground, 0 ajiertui-es, 2/s. 

277. Gilt Oerman .Mats, 1.4 ajieiture.s, I Os. 

PilOTOGRAPHU! J’APEUS:— 

278. Turxkii's Photograj I le Pajier, for ^eijutiiv J'lduri’x, size, I-'by 

y iiiehe.s, .'L. jier (pure. ^ , 

279. (WvsoN's Photogiajihie Pajs'C, for Aiyclii'x J'iclurix, sizi', 1) bv 


22 inehe.s, 2.v. Jier (jiiire. 

280. C VNSOJi’s Photogi’ajihie J^jier, fir I’nsitiir I’idi'rix, .l.v. jicrzjuire. 

281. Whitk Fll.TEiilNu P.vri:il, jncjiaivd with the grealc'l care, 

jierfectly free from sinidt, chlorine, lime. iron, and other eoinmoti 
imjniritie.s, filters rajiidly, and is highly idisorbent, l.s. •'(/. js'i ((nii<. 

IODIZED PAPhlE FOR CALOTYPK. 

282. 7 in. by 0 in., iJs. jier doz. I 281. It) in. by 8 m,, 8s. jier doz. 

7 9 .7,<, _ I 2i<.). !•) — 12 — lbs. — 

280. Waxed Paj’Ek, 17 .inches by J! inches, I’.t. Ix/. j»t dozen. 

287. AYa-XED Pai’ER, .same size, bslized. Ib.v. M. js-r dozen. 

288. Do. do., ’Sensitive, ready for use in the ( auiora (to keeji 
14 days), 10 inche.j by 8 inches, )<x. jKir dozen. 

(iOter xi-cs to order. 

289. At.bemexizi^) I^xi’EII, for jirinting from glass or jnijior negatives, 

11 inches by 9 inches, 2s./W. jsir dozen. 

290. SoU TIpN FOH lODIZISU Pai’EU, 1*. 0(7. JST 07,. 

291. SoLiTioy soK loDUtiyc Waxed Paper, .7*. js’r jiiut. 

292. SuLiTiox FOB’REM)EKiyo Waxed Paper Eexsitive, C(/. jier oz. 
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PUEE PH0T0GM1>HIC CHEMICALS. 


A voirdiqjois Weiqld. 

The prices in, {he foUmriinj list are svitjcct to continual rarkUion, hat 
at all times tlus lowest marhst prices will he charjed. 

Acid, Aoetic, ciystallisaldo, fid. pyr oz. 

„ Arseniy, 1.?. per oz. 

„ Arsenious, M. ]iur iz. 

,, Forniiy, solution, (id. per oz. 

„ Gallic, 3s. ]n;r oz. 

„ „ noiirly jnu'o, 2s. jier oz. 

„ ryrognJli<s 1 (>s. jier oz., or tiO grains, in bottle, 'Is. (!</. 

„ Ifycb'ocliloric, 9(?. lb. 

„ Nitric, Is. dd. poi' lb., 'Id. jxir oz. 

„ Succinic, 4s. ])cr oz. 

„ Snlpliuric, Is. ti(^. jwr lb., 2,d. per oz. 

„ Tannic, Is. (id. ])er oz. 

„ Tartiiric, Ad. ])cr oz. 
yEtbcr, Siil)iliuric, ]mrc, sp. gr. '750, Gd. par oz. 

„ Sulphiuic, pure, aubydrous, sp. gr. '730, 8(^. per oz. 
Alcoliol, Absolute, 10s. per lb. 

„ 00° over-proof, 4s. per imperial pint. 

• Ammonia, Li(|uid, Is. Gd. jier lb". 

„ Hydrosnljdiate, ns. jierlb. 

Ammonium, ]iromid(?, 8.s. per oz. 

„ Chloride, 2d. per oz. 

„ Fluoride, 4s. jter oz. 

„ Iodide, f)s. per oz. 

Arsenic, lodidi', Ks. jier oz. 

Barium, Chloride, 2<l. per oz. 

„ Iodide, 7s. jwr oz. 

B.arytes, Caustic, Is. per oz. 

Baiytcs, Nitrate, ncfuly pure, 2s. ])er lb. 

„ Nitrate, jnire, 4s. j)er lb. 

Bromine, 3s. per oz. 

„ lb. in stopi»ored bottle, soldered bi tin cases fur cx- 
jKirt, £1. 

„ Chloride, 4s. jssr oz. 

„ Iodide, 4s. per oz., 



PTT>E rnoToon.vrmc chemicals. 


Bromine Water, \d. pt'r oz. 

Cailmimu, Bromide, S.<, jier oz. 

„ Totlide, S.<, jH‘r oz. 

Calcium, Bromide, 7.s'. per oz. 

Charcoal, line, ]ir(']iarc(l for ludling. K?. jier hottlo. 

Charcoal, aiiiiiml, (l(^, per itz. 

Chloroform and Amlier V,-ind.sh, l.«. per oz. 

* CollWioli, Bi’oinized, ‘■■hi per oz, 

„ Iodized, Ai’i’Iiit's, '2 oz. in Lottie, l!,v. 

* ,, ,. t .'rillin'.s, !L/. per oz. 

,, .. , Thomas's, I,'.’, lid. |K'r oz. 

„ fiv oilier makers to onler. 

Copper, Snljiliate. eryst., 2 i/. per oz. 

Cotton wool, freed from Crease, and tineK' carded, .'h/, per oz., 
.'L'. ]ier 11). 

tiold. Chloride, ervst., .‘l.s. ))er Id grains in Lottie. 

,, ., and Sodium, 2.<. liiA per Id grains in Lottie. 

„ ., Solution for darkening negativi'.s, <>(/. per oz. 

Salt in —(Sel d’t >r). I.v. ]>er Id grains in Lottie. 

Iodine, re-.siiLlimed, 2 /i. pi.’r oz. 

., Tincture. I.s. pm- oz. 
lodiSe, Bromide, l.s. jM'r oz. 

., ( 'Idol ide, l.s. Ill/, per oz. 

Iron, Anniionia-i itnite. Hi/, per oz. 

,. Bromide, l.s, per oz. 

,. Iodide, 2s. lid. per oz. 

., I'er.sulphati', .‘Id. per oz. 

., J’rotosnlpliate, Jl*. Jier IL. 

„ „ jinpared Ly alcohol, nol snLject io oxida¬ 

tion, l.s. lid, Jier 111. 

Bead, Acetate, 2</. jier ox. 

„ Xitrate, Id. Jier oz. 

Lime, zVeetate, 

,. Bromide, is, jier oz. 

Mercury, l.s, iKir IL. 

,. Bichli'iridc, fid. jier oz. 

Najihtha for Imrning in the lainji, 2 s. jifir jiiiit. 

Oil of Izivehder, Is. fid, jkt oz. 

Botash, BiearLouate, Id. j« r oz. 

„ ^'arlionate, Hd. jK’r oz. 

,, 0 „ nearly jiiire, L’d. jmr oz. 

„ Nitrate, 2s. j)er*lL. 

* Oriflin's and Tliouiai-'K Ci^Ioilifiu, ifircijuirwt liy plidlograjiliers li\iiig in the constry, 
or fill' e.v)ii)rtatiun, &n be hai] with the iodizing nolutiuu Miisirate. It will then keep for 
any length of time. ‘ 
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rUEE PHOTOGEAPHIC CHEMICALS. 


Pota-ssium, Bromide, 2s. Cxi. per oz. 

„ Chloride, ?xl. jter oz. 

„ Cyanide, 6d. ])er oz. 

„ Iodide, 2s. Ocl. per oz. 

„ Eerroeyanide, 2(1. jicr oz. 

„ Fluoride, Is. pef oz. 

Rotten-Stone, finely ja-ejnred, Gd. jier nz. 

Rou'f(^ finely ])repu'cd, 1.?. per oz. 

Silver S<dutiou, for Eloctro-j)]atmg the worn-oat Daguerrciotyjie 
natc.s, 2s. ])cr oz. 

Silver, in sheet or wire, pure, Os..])er oz. 

„ Acetate, 10.9. per oz. 

„ Aininonia-Nitnite, solution. Is. per oz. 

„ Chloride, 10s. Gd. p(W oz. 

„ Iodid(!, 10,9. p(U’ oz. 

„ NitraO^, in crystals, 5s. per oz. 

„ Oxide, 0,9. ]>(‘r oz. 

Soda, Hyposul])hite, Is. 4d. per lb., 2d. jicr oz. 

„ Acetate, 2.9. j)cr lb. 

„ Bioiirbonat(^, 2d. jku- oz. 

„ CarboTuite, crystallised, 2<^. per oz. 

Sodium, Bromides 2.9. Gd. por oz. 

„ Chloride, 2d. per oz. 

„ Fluoride, Is. i)er oz. 

Sugar, grape, 4s. per lb. 

„ of milk, 4s. lb. 

SyTup of Lxlide of Iron, .3.9. per lb.. 3d. per oz. 

Tust-])ajK-r.s, Ki‘d and Blue Litmus, l.JtZ. per book. 

Tripoli, finely jn-epired. Ot^. jier oz. 

White Wiix, 3d. per oz. 

Zinc, Nitrate, Is. jmm- oz. 

STOPPERED BOTTLES, for chemical .solutions, best wliitc Ger¬ 
man glass, round shoulders:— 



2(arrow Month. 

Wide Mouth. 

1 ounce, per dozen. 

3s. 

5s. 

2 — 

is. 

Gs. 

4 — 

5s. 

Ss. 

8 — 

Is. 

10s. 

1() — 

. 10s. 

12s. 

18 — 

. 12s. ; 

16s. 


Ambek VAKSiSH, for protecting Negative Pictiu-es on glass. Is. per oz. 
Judge’s Jet Varnish, for backing up Positive Pictures on glaas. 
Is. per bottle. 





JOHN JOSEPH GRIFFIN, 

CHEMICAL AHD PHILOSOPHICi^ INSTRUMENT MAKER, 

10, FixsnrRV .sQrAin-;, 

M AN rKACTOIJY, HO* lio IHNHIM; ItiHV, 

KEUKIVKI) I’l.’O.M liAKEU CTKKET. LONHON. 


-M K, < i I!1 FFIN lic^ri (i) iniiioluur that hi- suii|ilirs all the A I’l’A I! ATI'S 
mid I’KKl’A UATIt •^ftS n-infiird in tin' Study uf t'll KM ISTUY and 
EN I’KIirYI I'LNTA I, SCIENt'E. In Ids nstaiilishnn'iits at thn ahuvc 
addrrsscs the A|i|iaratus may he scci*. ami inl'mnialimi uhtaim'd mi anv 
suhji'nt-ri'lalim; to ill!'study or prantiri' of Ilirsr M'irni'rs. I’ai'lii's at a 
dislanri' from Eoiidon arc lospcrtfully referred to his I l.l,1 STI! ATEI> 
DESt.'lH l‘11 \ E t' A1'A l,t )t; I E o1 t'hendeal and l‘ldlo-o|iliieal Ajijia- 
ratus. I'liii paoes Svo, with Il'iK.l (ioure-, price As., oi', po..,i free to any part 
of (ireal JSritain, L’.s. 'i</, 

iTIEJIlt'AE EAl’.HKATHillES IX l'( HITA l!EE t'A Itl NETS: ron- 
taniino .Vjijiaratus and I’reparalions for a emir'C o|' Ehiui'iitary 
ExperinieatN. arraie^a'il li\ .Idtiv d. (ilill'i'l.s, E.t'.S. 

No. II, Contaiiiiiioa Eamp Eurnaee and some of lhe most, essentiid 
1 nstrument.s. in a deal hox, lo.s. '«/. 

,N'o. I. Ai’r.tii.tTfs .\Ni) Tests, in a mahooioit Iha, Id.,'. 

No. A. Idtto, in .i mahoi^iny hox, with loci., .'il.s. i'.il. 

Xt>. ". In a deal Inex. with lee];. 11iis set eonlains a lamp fnrnaee, 
with ajipar.itu.’ and jireparation., ji.r ipialilive ali.ds -is, t-’.s. 

N’o. -I. Jn a mahogany ho.\. w itii lock. 1'hi'is a sen eomprehen.siie 
set ofajiparatus and te-|., adapted H'ran extensive eour.se of 
exjieriments oti a small scale. oA.v. th/. ■ 

No. 5. in a deal ho.\. with loek. A .set of laroer appanitus suitalde 
for 11 school, w ith means f>r [lerforinino the ehief ex|« riindrit.'i 
pri)]ier to illustrate elementary lessotis in Aorii'iiltiinil 
C'heuu.strv, .Id, ,d,v. 

N'o, tJ. In aVraho«any ca.se, with lock. A .set partieiilarly adiifiteiF 
• for Aiiafytieal reseafche.s, .tO, fv. 

No. 7. Ill tt niuho'jiny hcsa with hs-k. A more complete Analytinil 
set* fur tniveliiii'L' EiiL'inetrs, Nletalluri.'ists, Ac.. XK ,S 
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FIEST LESSONS IN PEACTICAL CHEMISTEY. 

Ill Crown Oclrwo, JUustraUd hy 100 Woo(l-CnU, Price 2s. Cloth, 

CHEMICAL 'EECREATIONS, 

A POrUL./Vll MANUAL OF EXPERIMEN'rAL (JEEJIISTIIY. 

. By JOHN JOSEPH ORIFFIN, 

FELLOW OF THE CHEMICAL SOCIETY, JIONOKABY MEMURR OF THE PHILOSOlMIlCAl SOCIETY ORCLASOOM. 

TENTH EIHTION. FIRST UJ VISION. 

The work will ho jmhlislied in Three Divisions :— 

1. Elementary E.yi>eriment,s. 

Tl. The Metalloid.s mkI their Conihinatious with one aiiother; 

Air; Water ; Thfc Oases; The Acids. 

III. The Metals and their Ooinpounds. 

CONTENTS OF THE ElllST DIVISION. 

INTHODUCTION :—Nature, Objects, and Use of Chemistiy.— 
Rciisons why Chemistry should he a hrancli of general education.— 
Methods of Chemical Research. — Ditlerent Clas.ses of Exj)erimoutK. 
—Micro-Chemical EjHjriments.—Ditferciit sorts of Chemical Huh- 
stances.—Chemical Elements.—The Elements that occur in plants and 
animals.—Elements pcculhu- to mineral .suhstanccs.—The Cause of (Che¬ 
mical Comhinatiou.—Varhties of Comjxmnds,—Acid.s, Bases, Halts, &c. 

■ THE ATOMIC THEORY ATOMIC WEIGHTH. 

ELEMENTARY EXPERTMENTH. 

EXAMPLES OF CHEMKiAL Ol’ERATKfNS: —Solution.— 
EYaiKiratiou.—I’recijutation.—Tistiiig.—Dissolving Dowel's of dill'erent 
Liquids.:—Ci'ystallisation.—Ellioresoeuee.-JD('liquescenec.~Eflervescence. 
—i'iltration.—DLscrimiiiatiou of Vegetable, Animal, ,and Mineral Bodie.s. 

QUALITIVE ANALYSIS OF SALTS:—Substances to he sought 
for.—Salts adapted tor Analysis.—Appii-.itus required for the experi- 
ments.-T-Preparation of a Solution of the Salt.—Classiiication of Tests. 

ON THE PERFORMANCE OF ANALYTICAL EXl’ERIMENTS 
BY MEANS OF EQUIVALENT TEST LIQUORS.—Aiqiaratus re¬ 
quired for Centigrade Testing.—Ceutigi'ade Tost Tubes.—Test Mixers. 
—Pipettes.—Tables of Decimal Measures. — Standai-d Solutions.— 
Limits of the Solubility of Acids and Alkalies.—Table of the Solubility 
of Acids.—Table of the Solubility of Alkalies.—Atomic Measure of Test 
Liquors.—Test Liquors of 100°.—Test Liquors of 50°.—General Olisor- 
Vations on the jirocess for Testing the strength of Acids and Alkalies.— 
Table of Test Equivalents.—Chemical .Testing in the Arts.—Teeting oi’ 
Carbonate of Soda, Vinegar, Limestohes and Marls.—Miscellaneous 
Experiments with Equivalent Test Liq-iore.—Exjierimfnts with Test 
Liquors of 50°. 




l'ROSr>R('TXiS. 

Xenrly liecuh/, in Octavo, Ilhiatroicd hn Xinio foic-t Wood-t'Ht^. 

POPULAE LECTUPiES ON CHEMISTRY. 

T)ETA1LIS(; T.MK I'ltlSCII'LES (IK Till; WTEXCl:. 

AXl) TRA(TX(i ITS Arri.lCATIOXS 
lo 

ARTS, MAXU.FA (.'.TURKS, A (i 1! I ('(M.T U R K. 
DOMESTIC! KiXUNOMY, ANI» I’llVSK)|,()(!Y. 

FROM. TIIK FRENCH OF ADOl.l’HK RORIERE, 

■WITH irOHEHOHS COEKECTIONS AND ADDITIONS. 

ACl'DMI’.VNll'.l) RV NilTI S, Cil.vr.MMM, 

I'jCVdTlCAL I^.STUCC'noN.S l•■(ll! I'lilil’AIIINC .AND I’KUroliMIMI TIIK 
EXi>Ej;ii\iK,NT.s n|.('e.'!.s\i:a' to ii.i.rsTiiATi; Till-: i.i:( Tri:i.;.s. 


.S\N()|'Sl.v 


1. lli.st.()iy (if Clicinislry. 

2. (i(Tic>'...l La\v.« of C)HTlli^tl■y. 
o. Atui.)...j'li(;ric Air. 

1 . t!urb(iiiic Add. 

■>. XVatcr. 

(I. Carliou. 

7. Gasos tliat (xintaiu Carliou. 
S. Nitrogen. 

I). Sulphur. 

10. Cliluriue. lodiuo, Rromitic. 

11. Phosphoius. 


1:1. Ai'sciiii’, Rod'h, Silii-dii. 

|.'). Mrtiil.saiid llidr I'ompiiiilid.v 

1 I. l’iil!i>>iiiiii, Siidiiiiii. 

! Id. Caldiiiii, Kliidiic.siiiiii. 

III. Ahiiiiiniiiii, I’dlt' iv, Gla.i.s. 

17 . Imii. Ciiiiali, Nickrl. 

l.N. Zilii-, ('iidiiiiiiiii, Cliroiniuui.Tiii, 

I AlltillllMIV. • 

1;.“. CiipjiiT, RisiiKitli.'I.cad. 

L’o. Mcruun, Sihcr. 

iM. Gold, I’liitinuiii, (i'c. 


RURUWIEI) RY^JOJIN J. GRU-'FIN. 

CHEMICAI(AHD PHILOSOPHICAl IHSTBUMEHT MAKXB, 

10, Fissb'bv.Soi-aiu;; I'y, 120, Bc-nuill Row, Iajnoon. 
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LAEGE COLOTTEED SCIENTHIC DIAGEAMS 
FOE SCHOOLS. 

Specimens of a New Seeies of LAE(}E OOLOUEEI) DIAGKA^MS 
FOE IJSE IN SCHOOLS. They 7ii e to he )»reimrccl in sets, and .adapted 
to illustrate Natural History, (ii^neiul and I’liysical Goograjiliy, the 
Frinciples of Natural rhilosoj)hy, and the Applieatiou.s of the Sciences to 
Arts and Maunfaetiires. . 

Thcs(! Diagi'ams will jilaee it in the. Teuehei's ]>n\ver, at. a niodoiatc 
exjK!n.se, to illustiate School Lcwsons on Natuivd and Expeiiiuental Science, 
much nioro thoronjihly than it is possible for him to do without pktorial 
AIDS, which carry information to the pupil's eye' rapidly, elfcetivcly, and 
agrccahly. 

iSwbscrihers for the entire. Series of Didyrarna will he. .mpj/lial at a n- 
duced price. 

1, The MANUFACTUEE and USE OF IKON. No. 1, Bi..vst 
Furnace for SMEi.TiNct Iron Ore. Se(dion of a Furnace in Work, on 
a scale of half-an-ineh to 1 foot. Size 3o inches hy 21 inches ; j)rice, on 
IMJjKjr, Is. id. j mounted on cloth, 2.s. 

2. THE MANUFAtlTURE OF GLASS, No. 1, Interior of a 
Glass-Hocse, with Glas.s-TOowei's at Work. Size i!o inelus hy .'>2 inches ; 
price, on paper, two she(>t.s, 2.s‘. iSd.; mounted on cloth,' Is. 

,3. GAS MAKING. View of a Gas-Work, with Sections of the 
Princi))al A)i))aiiitus ; showinj; the l’Ro(iRE.ss of the Gas, from tin' 
EetortS in wlu’ch it is made, thiaaigh the' Condensers, i’urityino Ve.s.sels. 
Meter, and Governor, into the Main. Size 2)3 inches hy G3 inches. I’riec 
on paper, three sheets, 4.s .; mounted on cloth, (is. 

4. BOTANICAL ILLUSTRATIONS. No. 1, containing five figures 
of diflerent classes of riauts. Size 28 inches hy 21 inchc.s. I’lice, on 
jiaptir, Od.; mounted on cloth, 1,«. 

>^5. CHIEF CHEMICAL INGREDIENTS IN DIFFERENT 
VARIETIES OF FOOD ; average results of nunicrous amvlyses. Size. 
35 inches by 78 inches. 

6. ELEVEN FAAMPLES OF DIETARIES,-showing the chief 
ehcmical ingredients of the food, expijcssed in ounces per week. Size. 
35 inches by 26 inches. 

. *. ’ 

Coal of a RuUer for paojiing theae Diagram, id. 
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NEW SCIENTIFIC PUBmCATIONS. 


A MANUAL (.f I>riOTO(tRAPHY./r Pn.ctic.l ... Pro- 

(Inotioii (if PiotuiTii from Natuii' by fioLir Poidiiitimi, nichidiiio uu mrounl 
of ail th(' jmblialii'd Plioio"rii[i]iic ProccsM's. Piy Ibiur.iiT Hi nt. Kk]., 
Profi'sBor of Pliysicid Scii'iu’o in tlic Mctrojiolitaii Scdionl i.f SciciuHi. 
Pourtli l^ditioii; ivvi!-(.‘d, Crown (Vtavo, with minii'rous Wuud-ciit.'i. 
I’rico n,s'. Clo^. 

PH()T0(;1UJ>H1C CllK.MlSTPV. l!y John J. (!uikki\, I'.C.S, 
Ono Voluiiu', Crown ("tctavo. with Tables and Figures nf A|i|ianitus, 
,\V(irb/ ^ 

Thu existing Tii'iitises on Pliotoo|-a|iby relate alinosl entirely to Meeha- 
nieid and Ojitieid details, The pre.-ient \\ ork uill li'(-at of eheniieal jiro- 
ee.sses, .inch as the |ire[iai'atioii of ]ihotoora|ihie aijents, the eitiniation 
('f their jiiiritv. the reduction of eeceiiits for |iliotoc|'.||ihie proee.sses to a 
nuiforni deeiin.d sta alard, tile .svateiiiatie Graduation of solutions, the eiw- 
lioiiiv of waste lii|Uors, iVe., ite., ite. 

A SVSTF.M ofCi;VSTAl.l.i)Ci!.\I'IIY,witliit.s APl'I.ICATIONH 
to .M IN KPv.VLt h! Y. Py doiix (iniiT'iN, F C.S. (.hie larce Volniuu 
Oetax’o. Price lb'. 

Tlii-i ^York eoiilain.s a very eonipreliensive CataloGue of all tin- observtsi 
varie^ie.s of (aich minend tliat oeeiirs crystallized. 

.1 Sh o' 121) Modi'ls (IF CiivsT.vi.s //((/y he lniil, In IliiK 

Prici'.£2, 12,s. (i(/. 

lI.LUSTPiATEl) CATAlAXarE of CIIEMICAI, and PIIILCW)- 
PllICAL .\i'i’AR.ATL'S. inaimfaetured by .loii.N J. (Jitiin.N. In 
(tetavo, 200 juiGus of text, with about 12ilt» Wood-cuts, Price 2s, 

.Mu. CuiFFix will shortly publish a NEW SERIES of ILIAJH- 
TRATED CATALOCl ES ofSlMENTIFlC APPAKATCS, in which 
th ' articles will be ehtssilied aecordiiif' to their lesvs. Of thi.s Series, the 
jire.sent list of PiioTooittPiiic Ai’P.outi s atibrdsa .s]ieeimen. 'Jlie Sissmd 
I’art will ndate to App.viotVs for A.s.s.wfils and Ax.M.yTic.M. Ciikmusts. 
A Third I’art will eonk(irehend Scikmipic .Ij'PAIi.lTi s for CsK I.V 
Schools. 

The CYCLOPzEI/IA of CHEMISTRY, with ii.s Applieatioim to 
Mineisilogv', Physii/i\, luid thu Art.s. 15y R. If. Tnojimjx, M.I)., 
F.K.S.E., F.C.S., I^fe^r of CJieniyitry in St. Thomas’a Hospital (Ml- 
leou. Crown Oiftavp. Price 12it. ^d. (Jl>Ah. 
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GRADUATED GLASS INSTRUMENTS 

FOR CHEMICAL TESTING IN THE ARTS. 

ALCALIMETERS. HiviOod mto 100 jiarts, viiii(m.s foinis and stan- 
darda of measure, as described below, (ill nt each :— 

Fokms: —1. Bhilcs’s; '2. Gay Liteic’.s; 3, Faraday’s. 

Contents of caeb:—1. 100 Seiitcnis, or 700 grains (.>f water; 

2. 1000 giaius of water; 3. 50 Centimeter C ibos; 4. One 
Avoirdu]H)i.s Ounce; 5. Two Avomlupois Ounces. 

Almlimelcrs made to order, to auii other nhe orjorn. 

Clahks ■roniiKT, used for liis Water Test. 100 Divisioas, 0.v. 

GRADUATED riFETTES. 

Bbxb Pii’ETTES, Gr.uluated to dcUre.r a lixed (|uantity,—such 
ail 10, 50, or 100 .sejitoms, 1 ounce, 50 centimeter culjes, 

<!tc., each, ... ... ... ... 0 2 0 

Cyundeii RirETTES, graduatt'd into from 20 to 40 siijitems, 0 3 0 

Ditto, divided into spaces of 10 grains of water ... 0 3 0 

Ditto, divided into centimeter cubes ... ... 0 3 0 

Decksallon Roitle, which, when iillcd to a murk on the 

neck, contiiius the tenth of a gallon, or 1 lb., of water 0 3 0 

Docigidlon bottle, about 13 inches high, on foot, contents 

1-10th gidlon, divid(id into 100 parts ... 0 10 0 

Test-Mixer, C(uibints about 30 to .32 ounces, divid<sl into 
100 jkiHs, foi- pri'paring Test Acid and othiii; Linuors 
for Testing 1‘roees.ses ... ... ... 0 12 0 

GRIFFIN’S VINEGAR TEST, for determining tho strength , 
of Vinegar, and how much of it is due to Sul])huric add. 

In a Cal jinet. with jn'inted instmetions.'—/a lo-ejmniilon. 

THERMOMETERS for CHEMICA L USE, the Seales enclosed in Glas.s. 
The Imixiti ]ioint on the Seales of these Tliermouieters is gimerallv 
about 3(U <ir KO’ Fahrenheit. Tlie hi<ihcd iioiut to whhrh each 
ranges, as cite<l below, is ai>proxim.ite. It may range 50“ above oi- 
under the <juotation. 

ThermoiiK'tcrs with Two l^cides, cost 2s. e.ctra. 

£ s. //. 


No. 1. Uiiiigc to 212° I'ahronlicit, with iMjH'r scale ... ...0 3 0 


•J. 

— :m 

do. 

do. 

... 0 

4 

0 


- fiOO 

dt). 

do. • ... ' 

... 0 

C 

0 

4. 

— 212 

dtL 

with milk-Klass scale 

... 0 

4 

0 

f). 

~ .'irsi 

do. 

do. ‘ ... 

... 0 

5 

1! 

i). 

— 000 

‘ do. 

do. 


7 

C 

7. 

— 350 

do. 

cugraved scale ... ^ 


7 

C 

H. 

— fieo 

do. 

do. 

... 0 

9- 

0 

\K 

— 1,50 

(’uiitiffrade, 

do. 

... 0 

7 

6 

UK 

— 320 

do. 


... 6 

9 

0 


Nos. 7 to 10 consist of very so\id tubes, about ^inch diameter. 
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HYDROMETERS. 

TWADDELL'S ITYDEO^METEll, (Ihifkin's nrrnovi:n ci'N'K’ai. foum. 

.. . .. / . 


No. 1 

0= to 

24’ 

Spi'fiOc Uravify l-OOO to 

i rji» . 


2 

0 

2 

?! — 

•l.S 

M-jii .. 

IV'lt) . 


2 

{] 

3 

•l.S — 

71 

^ V‘:u> 

l-aTO . 

. u 

O 


4 

74 - 

11(2 




i) 


0 

111'.’ — 

i:!s 





<1 

« 

Ills 

170 




;; 

i) 


Sot (if Six SjijPidies, ciiniiili'to, Hi.'f. 

Sot of Six^ipitiiilos ill 11 .Maliiifjiniy Itix, I’-'w. 

Strong I’listolioanl lloxos, for .■■iiiglr siiiiiilli''., oarli \iL 
TtVADDELl.'s lIviiitoMTlTFit. iiiljiistoil III .''I Fiiliroiilioit, for iiso in tlio 
WksT ImiIFS, ill till' Millie |iriee iis lleoe iiiljiisleil ill. lln Fail. 
HYDKO.MFTFIl SlMNItl.FS, singfe, , in mi-. to sliow ilirecih- tlic 
SfKI'IFIO (lllAVlTV of l.ii|l|ors, wilier lioilio - I'llOII: . 

I'l'tUU 0*7O0 !<J 1 •'.Mill , (1|H- •'•jiilnlilMt nil ;i I I'l (Jtl In I »'*» ) . 

lutioii tui>c. in ;i [ci'ti'finanl | l-i'ii t.p |-.VI . 

l-ll Ml le-eilno . . 11,. -piii.lle .V. j l',’„l |., r oll j "''t Vll. lirf. 

— - I'IKKI t...>'lliio,iii,.ri.|.l,r'..i_v,lniili.,li; . I Il■7ll|l-t,. |•llllo | 

; _ 1 - 111,11 I,, I ;aiil I , . „ 

— (l■Kll(l („ii.m 7.-,. f,,r Slr,.iiu';(|iirl'<. .■> . I 1 Ami I,. I laiil j'■"'I'-I'l'i'He 

-- (J-Hiii lol-lliill, for W iilK Mirinl.-. .'o. ; I ono 1 .. I '.ion | 

1 — l■:;"o ti. I ■Olio . ,1,, 

“ i.i'tro tol'i'iiii, . , ... j I-iieO 1.1 I ;;iio, (ini ly ilivi.leil, in « 

— f'llee tol'liiii, ... .*o. iiiah,ii.';uiy hex I'^ii. 

- I'-toii t,i 1 '', 1111 . 1 , . . ... .-i.s'. I'lHiii lo |^",oll, wall ilieniioiiii'lt'r, 

I i!'i. IS*. 

FiO'leltiiiiril I'ns*',', lor 1 Ivilronioters, jiriee lii/. eneli, 

Al.tJyHiil.O.METKUS. 

SlKF.sV llvDK'iMF.TFll, ill (llll-^s, one ^]lili'Ile, I'llllge froni iiliinit 

(id t)ver-iiriiof lo iilioiil lit' riiiler-|iroof ... d ;7 0 

Fditmdx Au:ohoi.ii.mi;t!;iis, .-Imwing ilie I’fii-cfntaiii: of A(,((iiiiii,;— 
1. Kiifjicii, (lav-Enssne's .. ... ... 0 ■( () 

.. Ilitto, witli Tlieniioiiieter ... d (i 0 

3. I’lU'ssl.vx. Triilles's, now inliijited l,y the I'Mll.d 

ST.tTKS of .Vmfiiii \ .. ., dll) 

t. nitlo. H'iili Tliennoiiieter ... , . d (i 0 

llYDlUI-METEltS FOU.SI’ECIAJ. I’FUF(ISFS 
S.tcniAitOMKTEii Yi). ij Showing (louniF of Mali |ier IhutoI d .f *() 

S\(’(')iAiidMKTKfi.Nif. t’, Sl^iwing (a'l'-eentiigo of .^iigiir d r> 0 

IjEAIMe’.x ll^)l!(iMKTKlt,,for Synip*, riini jiiiee, A'-. <13 6 

Ditto adjf.-tell at .sIfor till'WIM' ImiIKs ... d 3 0 

On, OL>«iP, (ir^fvtyotaeter for (>tiiiiniiiig tlie jiurity of, 

JUils with tliMmmrter o^jcliM'il ... ... 0 7 0 

(jRiFFis’s.'AMMO^-aitrrEK, for'I^ihig I.iijiiht Aiiiiiionia d .5 0 

Dbixometek. JjxwetoiViiiiUJg Or. of Friuo ... 0 3 0 

Ditto, ■with a solution tube, fitted ^iitd a ilorocco caiif 0 7 C 
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COLLECTIONS OF PHILOSOPHICAL APPAEATHS. 

t 

Cabinets of Electrical Apparatus at £2, and £5, Ss. 

Cabinets of Pneumatic Appavatus at £i, 4s., £7, 7s., and £10, 10s. 
Cabinet of Hydraulic Appahati;s at 52.i. Ij/l 
Cabinet of Mechanical Powuils and Elementary Machines at 44s. 
MINERALOGY AND GEOLOGY.—Systematie (Jollcctions of 
Minerals, Rwncs, and Eossils, from 100 to 1000 Sjiee-men.s eitlier witli 
or without Cabinets. '■ 


MAGIC LANTERNS, Pliantasniajjorias, and Dissoh'.'no 't'iew.s, with 
Sliders, in f^reat variety. 

CHEMICAL TESTING IN THE AP.TS.—Graduated tilass Ap- 
pratus and Pure Tests. 

ACHROMATIC MICROSCOPES at. o, 10, IL', 1(1 a.nd 20 guineas, of 
both English and Freneli ]iat.tenis. 

SMALL COM POCND MICROSCOPES at O.s., 12.s-. (1,1, 24.s., ills. M. 
Sliders and all kinds of Materials and Piejiarations for e.^iM i iinents w itli 
the Micr()se.o])e. 

ELECTRICAL, GALVANIC, AND MAGNETIC APPARATUS. 

■ BLOWPIPE API’A RATLIS, Jnstrmnentsand Tests f u'AS.'^.A YING 


MINERAJjS in the Wet Way, and all other reipiisites for .Metallnrgie 
Researches. 

HYDROMETERS, Thernionieh'rs, Al('alimoter.s, Graduated Aleasnre.s. 
Balances and Weights. 

APPARATUSsuitid.lefirE.xperiinentsat Cl 1 E.M ICA L LECTU RES. 
adapted to tlu^ ojieintions deserila'd in all Class Hooks, I'Inglish and 
Foreign. 

APPARATUS AM. PURE TESTS f.r Analytieal Research. ‘s: s('i s 
to suit the Ex|ieriiuents descrihed in Cheliiieal Recreations, jirejiared f.r 
Schools at niodointe j.riees. 


TO SCHOOLMASTERS, 

Apparati’S for U.se in Elementary S.'hools, containing a Selection 
of Instruments and Pre])aiutions for Teaching the most iui]«.rtant fu-t.s 
in ExiMimentai Science—namely, in Chemistry (with osj)ecial I'cgard to 
Agricultur..), Hydrostatie.s, Piuainiaties, Elt*etrieity. Oalvuni.sin. Alagnet- 
ism, and Oj.ti.'s, including the Microseojie and the Magic Lantern, will, 
astronomical slidei's. , 

This A]i]iaratus is arranged in three sets, at the filhra'iig priees:— 
No. 1 - - - - ]iriee .£21, ITss. n./. 

No. 2 - - - - ., .£12' 14,v.- 

No. 3 - - - ^ „ .f.'ti, ]2,t. 

Other larger sets of Apjvu.atns have also l).-eu nri'paiid for nse in 
Training Schooie and Polytecun'c Institutions, at'the priees of .fUiO. 
£130, and £R‘i0. 
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NEW WORKS AND NEW EDITIONS 


'ABBOTT.—MORAL AND EDUCATIONAL WORKS: 

Comprising the Young Christian. Teacher, Way to do Good. &C. 8vo, Ss. cloth. 

AIRY.—CONTRIBUTION^ TO THE BNCYCLOPAIDIA MB- 

TROPOLITANA : viz. Trifi;onometi(y, Figure of the Earth, and Tides and Waves. 
One Volume, 4to, 10s. 6d. cloth. 

ANBCDOTBS-LITBRARY AND SCIENTIFIC. 

CYCLOPA^iDIA OF IJTERARY AND SCIKNTIWC ANECDOTE. 
Edited by William Keddie, Esq., Secretary to the Ollhgow Pliilostipliicai 
Society. Oown 8vo. Ss. cloth. \ 

ANECDOTES—RELIGIOUS. 

CYOLOPiEDlA OF RELIOIOUS ANECDOTE: A vast (\^',i-'^tion of Facts, 
Narratives, and Examples, with Copious Index. With 1qtro«Uiot. ry Essav by 
Rev. Dr. (yiiKRVKii. To which is added a Complete Series oi .Scriptural Text* 
illustrated hv tlie Anecdotes. 4tli edition. Crown 8vo, 5s. cloth. 

ASTRONOMY. 

THE ENCYCLOPAEDIA OF ASTRONO.MY.-Plane Astronomy, (Professor 
Uarlow.) Nautical Astronomy, (Captain Katkr.) Pliysifa! Astionoiny. (Sir ,J. 
llKitscnEL.) I' iKuro of the Eartli, (Profeswor AiRV,) 'J'idesand Waves, (Piofes.'ior 
Airy.) With 21 Plates, 4to, 14s. cloth. 

BALFOUR.—A MANUAL OF BOTANY; 

An Introduction to tlic Study of llie Struetun*, Physioloary, and flassifiration of 
Plants. ByJoiiN II.Uai.four, F.R.S.E., Pi'olfssor of Botany in tlic I'nivcrsity of 
Kdinliurgh. Numerous Illustrations, Second Edition, crown 8vo, 12a. 6il. clotli. 

BIOGRAPHY, CYCLOPyEDIA OF; 

Containing a Complete Series of Original Memoirs of the most Remarkable Indi- 
viduaisof all Times and Nations. By Alison, Hkkwstkr, Burton, (h<KASv, 
KnigiiTj Niriioi,, Staliuno, Worntm, and otlier ('ontributors. With 1^) 
Illustrations of Birth-places, &c. &c. Post 8vu, 12s. Gd. cloth. 

BOOK OF NATURE; 

THE BOOK OF NATURK; a Compreiiensivk iNTRonroTiON to the Na¬ 
tural and Physical Sciilnces. From the (rcrman of l*rofcs.sf)r Schokdlkr, 
with numerous Ailditions, by Henry Medlock, F.O.S. ’Second edition, oor.wted 
ami enlarged. Witli Copious Index, and TitW Engravings, post 8vo, cloth, Kn. Cd. 

BOOK OF TRADES ; 

Or, ('ircle of the Useful .Arts. Illustrated by Engravings and Woodcuts, Eleventh 
Edition, IGmo, 4s. (Id. cloth. 

BUNYAN.—THE PILGRIM’S PROGRESS; 

New and beantiful Edition. With iiumerou.s Engravings by Ilan'cy, Martin, and 
(’orbould, post 8vo, 7s. cloth. 

CAMPBELL.—BRITISH NAVAL HISTORY. 

Lives of the British .Admirals ami Naval IIistor;y of Groat Britain from the Days 
of Caesar to the Present 'riinc. Fifth Kditioiii with numerous engravings, foolscap 
&ro, 3s. 6d. cloth, or 4s. extra gilt. 

CHANNING.—THEOLOGICAL WORKS. 

Complete in One Volume*, post Hvo, Hs. cloth. 

CHANNING.—LITERARY WORKS. 

Complete in One Volume, post 8vo, 5s. cloth. 

CHILD (MRS.)—BIOGRAPHIES OF GOOJ) WIVES. 

By the Author of the Alothor's Book. I'oolscap 8vo, Is. cloth, richly gilt. 

CHRONOLOGICAL TABLES.—TURNER. Crowi. 8vo, cl. Is. ea.- 

BIBLICAL AND KARLY ORiKNTAL HISTORY. 

GRF.KCK AND MACKDONIA. . .. 

ROMK TO TUK FALL OF THK WKSTKRN 'j.MPIRE. . 

COLERIDGE.-A TREATISE ,0N METBcvD. /' ' 

Introductory Diasertotion to the F^aiyclopwdi.i MowopN'itana on'ilie Science of 
Method,with a Synopaia. By Sam^lTatlou CoAkiduV Crown Svo, 2a. cloth. 

COX.—BIBLICAL ANTIQIVITIftS. 

BIBLICAL antiquities; op ILLUSTB.<VTIOSS OF THE HOLY 
SCRIPTURES* By the Rev. F. A. Cox, D.C. LL.D. With Maj^s and nearly 
«200 Illustration^, crown..8vo, 7s. (Id. olo^.h. 


I’LBLISIIKI) liy lUCHAED cniFUS ANI> CO. 


COX.—PALTSSTINE. " - - . ^ 

The (TliOr.RAPHY AMI N.ATI UAL Hl.STORV OK rAl.lSTI\E. By r. A. Co.x, D.I)., 
LL.l). NtimcroiiA Kiif;raviiij!», prown 8vo, ^Ikl. eloili Kilt. 

COS.—SACRED HISTORY AND mOGRAPHY, 

/rom till'.Antt'dilnvian IVriod to the TRiie of Itii'I’roiihi't Alidm'lii. Kdilpd liy 
Rev. K. A. Cox, D.I).. I.L.D. Crown Kyo, («. cloth. 

COX.—THE ISRAELITES. ^ 

Tmf.Man.xek.s Ad CosTOMSorTiiEl.sttiEi iTi.s ill Ii'hition to their IlcliBom.Ciiil 
Polity, ami (h ypiiiioiis. By K.-A. Cox, D.I)., LL.D. .Numerous KuKraviuKa, 
crown 8vo, :i..#d., cloih kIU. 

CRUDEN.-jr COMPLETE CONCOHDANCE 

'r<> tho aifl tin- larger Work of (’nn!r». 

Uy the l#v. l*roU*ssor Kai>ik» D.I)., l.L.D. TiiiiltM-ntli rdition, S\o, ’w. cloth. 

DAVY.—AGRICULTURAL CHEMISTRY. 

Ki.i;MICNTS Ol' ADRICCI.TCUAI. ClIK.MI.STUV. By .Sir II. Daw. 
Bart, P.R.S., ,\c. Ncv\ c<liiioi»,ihoroH|ichly KcM.'‘Oil,hy Joii> Siiii.u, .A.Sl., 
A*:riculturui Clu'iHist to the Colony of iirihi-'<h (tuianu. Sm>, r,ii, (*i. 

DBWEY.—TIIE01.OG ICAL WOKKS. 

(’omplctc in One Volnini^. post Knd, .‘■•n cloth. 

D’ORSEY.—SPELLI.NG UY DICTATIO.V; 

A Serh'^ of Kxcroisi-s in Kiiph'.h Orlliocraithy, Illn^tratcd hy lohO 

Quoiationa. By Kc%. A. .1. D. D'< MusLt, Jliuii .School, (iiart*jow . Courth edition, 
iHnio, ].s. ciolh. 


EADIK.—]:PnFSIAA\\S. 

A f'oWMI.N r\KV O I tho (iKKKK I'tX t of the Kl'l.sri.l of r.\t 1. to the Kl’lllJtlAVH. 
Jly H»*v. J’roiiNUKor D.D., LD.D.''vo. llH.olotli. 

EAlilE.—A IHBJ.ICAL CYCLOP.-EDIA ; 

Or, Dictionary <*l‘ Mimcrii Anti<tuitl«'S, (toojirajihy, Natural Hu'lory. Saend 
«\>n:a].s and BioL'rapliv, i hoolo^tv, :in<l liil'ical (.itoiatup-. Bv tlio Ko\. rrofoMuir 
i).!)., TaB.D. SN'tth .\fui>s uiuf numerous pH‘t4irial DitistratiuiiH, fourth 
edition, revised, t'U), 6d. eh ‘ii. 

EaViIE.—A DICTIONAKY OF THE liH’.LE. 

l/r the Csi- ol Voung I'crsons. By the Hev. I’rofcsstir hUfni-:, D.D., l.L.D. 
Witli Illu.sirat»otM, third eclition, jsiijo, *»h. fkl. cl. or ds. tJd. morocco >{ilt. 

EADIK.—EARLY ORIENTAL IIISTOKY; 

Contprisiiii' the History' of K»rvptf Assyria, .NLslm, I'hryKia, iiml Ph-cnicia. 

Bv Ituv. Prof. K.vniE, D.D., (.1^,1). Numeroiw Illustrutioris, iTown kvt), hs. c'loth. 

ECCLESIASTICAL HISTORY. 

KiitsT 1)|VI.HM>N.-niJi'roRV OK THK CHRLSTIAV CHI RCIf I.N THK 
FIRST CKNTURY. By Right Rev.SAMi Ki. lltsos, D.D., Bishoji of Norwidi, 
ami Rev. J. il. Newman, U.I). Crown Kvo, tU. doth. 

Seconp Divisio.n. - history OF THK CHRISTIAN <TirR<’H IN 
THK SKCOND AND THIRD CK.NTCRIKS. Bv,Iami> A. Jkukmie. D.D., 
Kegim Professor of Divinitv in the Cnivcnntv«f (‘mwii Nvt), 4 a, doth. 

TnmDDivisiON.-lIISTOHY OK 1HKCIIHIMTIAN ( HI'HCn FROM THK 
KOLMtTH TO THK TVVKLFTH CK-VTCRV. By the Rev.J. M. UnunNO. 
yea riff rm<ly. ^ 

EXPERIMENTAL SCIENCE. 

THK K.NeY(A4)P.«DI.4, DP KXPKRI.Mf.N'TAI. PIIII.DSDPIIV,- .Mi«. 

netiam, Klcctjaia-MagitotitDn, KIcctricity, <'iJi|v{tni«m, Heat, (‘hcnoHirv, Met«or- 
oI<«y, By P^ifeasor iSaruiw, Rev. K. Lu.sn, Dr. P. M. Kooet, and (t. Harvet, 
Ksq. il’r^ Plate®, 4t«, Xi. Is. dotli, / 

FINE 41^. . > I 

THt/HjcyCI.O.P.ifl)lA OK THK W.NK 

.. -, .Mumc, anil r.riKmiiiiK. »yr)ai>»iu., 

uii.a, UWII.T. and I.i.sbear. WitbtS 


PaillfiDKlH^l' , 

M’ESTMuaiwT, Bi«| 
p>Krayint«. 4to.„ 

GREECp.—ttiSTOUT OF. * 

Hi.sTOitr ov ^>efu;E the 

Pelojtoiyi 
.Tuomas 


)1A OK THK I^NK AKTH.--ArdiitiK‘ture, Hrulptuj^, 
^iraismatics, ij^dry, .Muhic^ and Kngravntg. HyNARBiKK^ 
ip <tRL^ illL 

is. aish. 




1 ,,r »»•'.) .^.hesi period to ('Ifiae of the 

pcftian w'ar.* By K. Pocockc, Rev. J. B. Ottiey, M.A., Sir 
N. Talfoi'rd, D.C.D., and the late J. 'C. R^rr. Km 4(. With Ona^ 




NEW WORKS AND NEW EDITIONS 







I’l llUSlltll IIV lilCIlAKl) (iKiri lN AM> CO. 
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ENCYn,or.EDiA MiiTuoronTANA, continued. - ' 

Vol. 27.-lllST()l{V OK URKICK AN1> ROMAN' I'lllLOSOlMIV AND 
Sl'IKNC'K. Hy UiRlit Rt-v. Dr. Hv#Ml-n:i.l>, Ki-v. I’nifiKw WiiKWKi,^ 

, Uov. I*n>fi”<Nor JeiIKMIE, an<l others. («». 

2S.-MORAL AND MKrAl*liY.Sl««AL I’illl.O'^olMIY. or 

• TiiK First Six t'OTHUim. lly Rev. I’roli wor .M o lui i;. :!«. ikl. 

GREECE AND MACEDONIA-HISTORY OF. 

History or irfv.v.iiK frtnnthe Ak** "t Xenophon to the ahsorption of (iri'en- in Iho 
Homan Knipu/, hicluUiiiKthe A^ro of Alexander ihe Hieut. Uy Wii.ium Uok 
Lyai.e, l).i).^iev. J. H. U. xMoi ntain, Kev. (i. (!. Ki:Not auh, H.H., 

and others. /Dustrated l>y mimerowH \\\kh 1 Kn^'rnvinps. (’rown N*. cloth. 

GREEK^rERATURE.—TALFOURD, kc.. 

A HISTORY OK OKKKK LiTKKATl’RK. Rv Sir T. N. XAJ.rorun. Riuht 
Bi.OMPii:i.iji,.K. PorocKi:, Km\.^ Kev. H. I iiompson. M. A., ami iitlter 
Owitrilmtors. With Chroiioh»^ical Tables and Itnlex. (’rt»wn K\o, 7s. (fil. eioth. 

-«tlEKK AND ROMAN PHILOSOPHY AND SCIENCE. 

IllVroRY' OK DHKKK AND ROMAfX I'lIII-O.SOKIIV A.ND SCIKNCK. 
Hy till' Rev. J)u. UI.OMITKI.D, M'it.i,iA>i l.iiwMiii., .M.A., 1/ C'.. Kc'\..'S. W'. 
Hi.akksi,i;t, M.A., AMini.tt-K isiu-sthh, A.M., Ki v. I'nil'iss..)-.I kiikhir, Rev. 
Krefesstir W iikivki.i., uihI otfu-r Kuntril'iitors. (Vimn Svd, ils. ..Iwili, 


GRIFFIN.—SYSTEM OF CRYSTALLOGRAPHY; 

With its Apidicrition to Miii' ;*:do;rv. Hv John.}. Ohiiun, K.C.S. Nao, 1 : 1 ?*. elolh. 

HALE.—HISTORY OK THE JEWS. 

h'roin tie- 'I'iine d Ali Nander the (in al It* tin- Ucstniction of Jerusaiein by TitUfi* 
Ily Arclolcacon I l.\i »■, Mast* r of the ('barter Uous(>. rn>wn Kv<i, iJs. fi*l. ehdh. 

ilEIiSOIIEL^OONTIilRUTIONS TO THE ENCY(’L01VEI)IA 

Mk'EJ<OI*(>|.,1T-\NA : \'u. Kliysical A^tl•oleln^>, IhkIu, ami Sound. Ouo 
Vtiiimu'*, •!?»), ebdli. I■>. 

CDS.—HISTORY OF EARLY CHRISTIANITY. 
tl'HK RISK and KARl.' KROORKS.S OK CMRINTIANI'l V. Ily KiRlil 
;tL‘V. Dr. Him».s lli.liup ol 'orwirli.. New Kilition, UeviMvtt. erewit 8\(>, .*... eldth. 

lATII OPERA. 

THK C’O.VlKLK'j'K WORKS OK IIOR.ACK, from the Tevt nf OiiKi.Mlwith 
^'jU IlluHtratioiis from tluMrnvNt auibentie hourcftn. and lotrodnetoiy IMRseriatinn 
on the Life and l*(H‘iry of Homee, l»y tin Kev. Hemiv TiioMihiiN, A.M., 
late Scliolar of Cambridge, Vieor of (.'liurd. ('rown Hvu, 7s. ti<l. anti<|Ue biiidinir. 

HUNT.-PHOTOGRAPHY. 

A TiN'utiftc on Uie application of the clienucalcliufurcs pioditceil }*y Solar Ka«lia* 
tion to the proiiuction of INcturu* from Naturo-embnicing the ftagiiern^lyiH*, 
(■alotyiK*, and alt llie publiKhoil Pliotogniphie onK’f'wMHi. Ilv KoftKtiT Hi nt, 
Ks<|., rr*»ft^sor of Mwlianical Scienee in the M'meimi of Practieal Ue«>lo|p. 
Fourth edition, enJarged. With liunierouH Kngraviii .'N, crown Hvo, (In. clutl^ .. 

JAMIESON.—RELIGIOUS BIOGRAPHY. 

popular CYCLOPOJDIA OK MOUKRN RKI.KilOl'S 4(IOtiRAPIIY. 
BytheRov. Koukkt Jamuimiv, .S<*c«nid Kdition, crown ehith. 

JEREMIB,—QHURCU HISTORY. 

HISTORY OK THK CHKISTIA.N OHURCH IN THK SKCONO ANO# 
THIRD (’ENJlURIKS; itt(diiding a WioKrapliical and (.Viiical Aeeonm «*f tlie 
Eccle8!a$tic»> Writers and Heretics of that Perimi. Itv JAMf:a AmikaVX 
Jkremik. Regius Profi-ssor of Divuityi (’amliridgc. Cmwn Hvo, U. cloth. 

JEWS—iv&t6ry of. j 

iiiCALA^Naigop TUB HkisUIAv .Vati(»n, Iroin iIh' Karlicsi Penmltothe 



ion of JaniA^ietn under TiIunA Bv lh« 
Cox* JDr^ Mason Hoop, ami others. 


. A'o. antiqivrrikith binding, Ig. 

IvERlI/VhlAAJpAllTURE (T? SUGAR ; 


Vi-mrahlp AiiciinE.cox ll.tK 
M itii Lwnlu'iiiie llliutmtion*, 


ArrascnlT^^iMonYhc CultimtioriartheRufiaiiCane» ihI the Manu&cture of 
Sutra# Bv fellas Kebr. of BSrhaiii*. (hnwn S»o, S». clelh. 

KINGSLEV.-MATrONAL SEgllONS. 

Hy th<'IiBv. CuaBLEg Ki.vn8i.Er, Canon of NMAhliam,ami Renorof KvoiTlejrj;, 
» aiit^r of V east, Al^ Locke, Ae. .Fool^p 







NliVV WORKS AKO NEW EDITIONS 


ilTERARY ADDRESSES. 

The Importance of Literatcrf. to Men Knoaoed in Hcsiness. A .Siiic* of 
Addronses by tho First Men of tlte l)av. Foolscap Svo, 5s. cloth. 

MANUFACTURES AND SlACEIlNERY. 

. THE ENCYCLOI'A’IDIA OF ARTS. MANUFACTURES, AND AA- 
' OHINKRV- By Piotcssor Barlow. With ai» Introductory Disserlallon, liy 
Professor Badbaok. New edition, yiliistrateil l»y 87 Pages of Kiigravings l>y 
Bowry, 4to, 42 k. iiaif russia, or cmbltiiuatical cloth binding. \ 

MATHEMATICS. \ 

THE KNCYCLOPyiiDlA OF PURE MATHEMATICS,Voinnrehcnding a 
conipleb’! Course of Mathematical Science By Profe-ssors Aiftv, lUui.ow. 1>e 
Morgan, Hall, Hamilton, Levy, Moskley, Hr. Laruner, K>R.S., and Itev. 
Dr. Peacock, Dean of Ely. With 17 Engravings, £1 Is. cloth. 

MARRIAGE OFFERING; 

A (Compilation of Prose and Poetry. Foolscap Rvo, 4s.'cloth, riclily gilt. 

MAURICE.—MORAL AND METAl'IIYSICAL PIIILOSOPli':: 

ANCIENT PHIIiOSOPIl y, comprising the Hebrew, Egyptian, Hindoo, 
Chinese, Persian, Grecian, Roman and Alexandrian Systems of Pluiosopby. By 
Rev. F. H. Malrice, Chaplain to Lincoln’s Inn. Third Edition, or. 8vo, 5s. <•). 
PHILOSOPHY OF TIIE FIRST SIX CENTURIES. Crown 8vo, :is. <>U. cl. 
PHILOSOPHY OF TIIE MIDDLE AGES. Crown Svo. InllirPiYss. 
MODERN PHILOSOPHY. Crown Svo. Jn tlic rrcbn. 

MECHANICAL PHILOSOPHY. 

THE ENCYCUOPAiUlA OF MECHANICAI. Pll tl.OSOPH Y. -Mci-lianics, 
Pneunialica, Sound, I.iKht, illustratfil by 7>l Platts. Hy Priifiissor Uakujw and 
Sir John IlKitscHP,!.. 4to, XI lls. Od. cloth. 

MEDICAL SCIENCE. 

THE ENUYCUOPAiniA OF THE MKOIUAI. SCIENCES. »y K. 
/ South, Eso., F.L.S., F. Lh Ouos (T.auk, Esq., W. Bowman, Esq., F.PiS., O. 
JuiiNsuN, raq., M.l)., R. Williams, Esq., M.I)., and W. U. Si'“'.riiiii, E.".. 
With 18 Enpravinca, I is. cloth. 

MENTAL SCIENCE. f' 

THE ENOYCLOPASUIA OF MENTAL PHILOSOPHY, by S. T. (\lk- 
RIOOE, Sir J. Stobdabt, LL.l)., Archbishop WiiATfiLT, K. .Imiii, Esq , A. 
PoiAoN, Eaq., Rev. F. U. Maurice, Profs. Graves and ('ORRi u, A;e. Ito, 1 ■(». cl. 

MENTAL SCIENCE. • I 

Samubi. Taylor Colkridgi: on METHOD ; Archbishop Whately’s Trka- 
TISESON LOGIC and RHETORIC. In One Volume, forming a Section of the 
Encyclopedia Metropolitana, crown Svo, floth. 

MITCHISON.—HAND-BOOK OP SCOTTISH SONG. 


A HANU-BOOK OF THE SONGS OF SCOTLAND, oontaininff the best 
Songa of Bnnis, &c. Set to Music. With Notes, and Life of Wilson. By William 
Mitchison. Crown Svo, 2s. (id. clolh. 

MORRISON.—BOOK-KEEPING; 

A Complete System of Practical Book-keeping by Single Entry, Double Entry, 
and a New Method. By C. Morrison. Eighth edition, Svo., Ss. half-bound. 

„NAPIER.-OYEING. 

A Manual of Dyfjng, Practical and Theoretical, by James NaI’IEB, K.U.S. 
With Engravings. Post Svo, Ts. Cd., cloth. 

NAPIER.—ELECTRO-METALLURGY; 

Containing an Account of tho most Improved.McUxN^s of.^ epositing Copper, 
Silver, Gold, and other metals, with numerous Illustrations. W James N apieh, 
F.O.8. Second edition, revised and enlarged Crown Svo, 3s. 6u .cloth. 

NATURAL HISTORY. t. 



A Manual of Metallurgy: being gn Arcounf of Asgeyin'^ Mhung, Smelting, 
kc., by J. A. Phillifs, F.C.'S., late Professor of Metaliurgy at tE» Gollige for 
Cistil EngioeerB. With 200 engravings. Crown 8vo. f2s. Od.'ebiilv 



lU.lSIlKU IlY RICllAin) <iKin IN AM* to 


riIILLirS.-(;OLD mining;; 

A POIH l.\U TI{KATlS+ii*imr(it)lS*-M!NlN<i, ami tim ASSAYINU and 
YAI-l ATUlX of NA I IVK (it)l.l), A<NM>»nn of fin* of <rol<l«t 

Amaljiaiiintn-n. ('uiK’llatum, \r. H> ,1. A. 

l)lu-tiatioii*i, ^oounil (•dition,4’ot>l.-*{‘ap '*>»*, 2?*. («L c*lotlj. 

•PLEASANT EKADING 

Kou V<ir\i. \*mn i.i:; a (’olloction of U-ioful and Ktitortaitung Kn*nsU'il>f.‘. With 
nuiin'itois iio'tiiuui I.smo, t*. «k 1. ol«r,li K'lt. 

rOCOOKE.--INDIA IN GltEECE, 

(fr. rUl’ ril IN’ M YTHOlAXi V’. oont.'uninff an Aroount of tho Soum'H of the 
lirlli'iiic l{ac‘o, lilt' (’oltoiivatioii of Mcvpt and I'ali't’nio front Imtia, tlto War^of 
tin l.;nna»:iinl thf Uiiil’lii>tir 1‘H'p.iiraiMla in tirt foi*. Hy K. INn ot'Ki:, 

!iluKkaicti liv Map'; ol Indta .’iinl t ir»-»M'o. post ''\n. Ill-*, <'h(th. 

PQi<WN.—PlilNCII’LK.S OK THE LAW OK NATIONS. 

ilh l'r:ifti«'alJ'»ott'‘i i.n iho Paw of lllnrlonlo. atnl on (‘ontrahao.l in War. Hy 
Altctu.u l’ol.fOS. lani*oln\ 1 no. 1 o h«rh ih .nhlftl PI l’l.( >.\l A< ‘ Y. liy 

Thom 11 AUl'W t.I.L I (iMlM , ll.P. ( ‘j i*.M Svo, (I<). ol‘itli. 

POPI;.—POETICAL WOKKS. 

CIIMI’I.K '* •■IIOIK VI, VVdliK.-i ;in,l 'i l( \ N.SI.A I lu\-i nl V I.KX .AN- 
! >1 lU )’i' I'd,. I'l.i trail and VtittD'ttn. Now |■'alII o-n, ^\o, ,V. t-loth. 

POPl LAP LIP.KALY: 

\ ot .A. aoM'iiit lit ainl liclruction, ilUt.stra!o«l !i\ mirnormii l-'.nffrav* 

iJnjo, . . 

PvH i K.K.- flllEClAN ANTIQriTIES: 

1 (f K \N rU^riTI KS I»!■' ’K. Uy .Iojin l*onl.u. P.I>.. lato Arolih'iahon 

nO'aiiforlnirt .Now odition, i-iItU'.) l.y Pr. Pi^tli SoinHil, Kdinhurtfli, wiln 

nuSM^r otf' I lln^tr itnoi.i. I’Jtno, As. (»»!. oUdh. 

iViOcmt—Ciil.’SADES. 

Illl^PdO’ t>! I’lIK < *ir*^.APKS; thou* l’ruj;ro**«». .ami HoHults. My 

It oiosii Piioc I i.H. Wiui illij-*lrattom alfor (iilU-rt, \o. (‘rowii Svo, ,*». (•loth. 

liVlSAY.-HOMAN ANTIQUITIES; 

f\ ,M\Nr.\i. oi Mowt.N AvTiyi nit;.s. My Wii.mam M.A., Profitworof 

'll iinunity in tho rnivor«ity ut (ilavKow, with Map, niiinoroua KiiKravintfn, and 

r\ '•upoMi'i IikIox. Si oornJ oditioii, or«»v, n ‘ivo., h». <;»1. <*hiflt. 

KAM.SAY.—THE GE0L04JY OK THE ISLAND OK AIIRAN, 

KromPrifnnal Survey. My A. C. Hamhav. K.K.S., F.li.S., )'info«<H^>r of (toolc^ 
lu the Mu.-ioiini of Koonoriiii' (foohitry, London. Hm, lit. ohith. 

IIEID.—INTELLECTUAL POWERS. 

p.,. ON TiiK iMr.t.t.t.rTi .M. Pow niL*' ot M AN. My Tiioau.h Ukip, J).P. NVw 
oilition, (Town Nxji, .'h. 

RELIGIOUS DENOMINATIONS. 

A 1 VCLor’.KOIA III' RF.I.lUllM S 1)|;V()MI.SA1MI\'.S. An Aiithi-iitit; 
A'couiit o| tlio t:irion*» Kolnrion- pi vailinif throti«hoot tlo* V\\rld, written l»y 
.Mi ihUt** of th" ro'-poefi\o Mmliet. .Sco'Moi Kdtlioii, rrown H\o, Tw. clolh. 

ROME ^HISTORY OF. 

PJ.'n’I ( iK V < MOMK. from tlie f’oniMi.ition of the (‘ity of Mmm* to the KaUwc* 
tion of tin* \ynien»*Kii.pir#. My tin* Kov. TiioMah .Ah.nolI*, P.P., the Rev. J, 
A. .Ii-HKMijf. P.P.. SlK Tiiovi vn N’oon Tali oi i<i». P r.l., and oiherN. Ilfu»- 
intto*! hv canorous HtiK^vinK'** Tiiro«|\’oluim-». n Nvo, oi. A*xtra, X] l*i, (hi* 


. jfif. Roai.vv k 
Jlmk Roman iS 

OLITEI^l 
V>>R^<W IW 


IwMii.ir, l.*iii KArniviHK.. Sn. i.M; (It.tlt. 
mi'lite. III*. 1 * 1 . Iliith. 

'*xu Kai.i. or I A; Kom* I*owkr, HI*. (»t, rloth. 

URE.—AR.NpLD, THOMPSON, Ac. 

FM.A.N U'l\l{VTt kK. »v tliu l»i.' Dr AK>oi.n. Kcv. 
La.. Rex. J. iV!v’t.'« «vs. D.D,, tin- Rev. J. M. NCAIIC, 


Rutoiv Cniwj^vn, m. 6d. eiotiil 



NEW WORKS AND NEW EDITIONS. 



■SENIOR,—POLITICAL ECONOMY; 

The Science which Treats of the Nature, Production, and Distributitm <if Wcaiih, 
. forming part of tlie Hncyclopic^a Metronoiitana. By Nassau W. Slmou, lute 
Professor of Political Kconomy, Oxfoj’d. Tliird edition, crown ftvo. -Is. cloili , 

SCIIOEDLER AND MEDLOCK’S SCIENTIFIC TREA.TJS'jiS. 

Fou Schools. New Editions, post cloth. ' 

ASTRONOMY. With 51 Kngravinjrs. Is. fid. 

BOTANY. With 121*Eiiffravings. Is. fid. 

CHEMISTRY. Second Edition. With 50 Engravings. 2s. 
MINERAEOOY and OEOLflOY. With Engraving.s. 2s. fid. 
NATURAL PHILOSOPHY. With 150 Kngr.avmg.s. 2s. fid. 

.^OOLOGY and PHYSIOLOGY. With 84 Engravings. 2 s. 

SCRIPTURE READINGS -JAMIESON. V 

Tub Biulr PAMiLiAiiLy Explained to the Young. Edited by thNPov. Dr. 
Jamieson. With llinstrationa, foolscap 8vo, Ss. fid. cloth. 

Vol. 1. The Patriarchs. Vol. 3. Poeti<‘al andd*rophctical Boo'l 

2. The HistO'ical Books. 4. Gospels and Epistlc.s. 

SPOONER.—VETERINARY ART. 

A Practical Treatise on the Diseases of the Horse. By W. C. Spoon eu. Esq. AVitii 
5fiEngraving.s, forming part of the Encyclop;cdiaM(‘troi»olit:nia,cr«>\viibvo. 3s. eloiii. 

STODDART.—INTRODUCTION TO HISTORY ; 

Two Dissertations— Fhist; On the Usas of History as a Study. Second: On tin* 
Separation of the Early l''acts of History from h’alih*. By Sir John STr)DD.Mu, 
LL.D. Crown 8vo, 5s. cloth. 


STODDART.—UNIVERSAL GRAMMAR. 

Or, the Pure Science of Language. By Sir John Stoudakt, LL.D. P, .o 
edition revised, crown 8vo, 58. cloth. , * 

THOMSON.—CHEMISTRY. 
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